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This document was produced by the joint efforts of the Public Health Serv- 
ice and 2 ad hoc committees: one on Medical School Architecture, sponsored by 
the Executive Council of the Association of American Medical Colleges and the 
Council on Medical Education and Hospitals of the American Medical Asso- 
ciation; and the other on the Design of University Teaching Hospitals, spon- 
sored by the Executive Council of the Association of American Medical 
Colleges, the Council on Medical Education and Hospitals of the American 
Medical Association, the American Hospital Association, and the Public Health 
Service. It is hoped that this book will serve a useful purpose in guiding those 
contemplating the institution of new medical schools and planning medical 
school and teaching hospital facilities. 

Since it is generally conceded that improved curriculum, administrative 
structure, teaching methods and facilities should be sought continually, the 
suggestions in this book should not be used to discourage desirable innovations. 

It is emphasized that these data are intended as guidelines and not as fin- 
ished plans. While the figures may indicate desirable starting points, some in- 
stitutions will find them more useful as a goal which they should plan to attain 
and even exceed during the first few years of operation. Just as more extensive 
and expensive programs could easily be justified under some circumstances, 
under others a satisfactory school could start with less and attain the dimensions 
suggested after several years of experience and growth. 

The book expresses the consensus of the many individuals involved in its 
preparation. The committee members, while reflecting the policies of their 
parent organizations, are expressing their own opinions as modified by the com- 
mittee deliberations. Although the 3 sponsoring organizations support the 
efforts of their representatives, it is not intended that the plans and pro- 
posals presented here be interpreted as established or rigid policy of the Associ- 
ation of American Medical Colleges, the American Medical Association, or the 
American Hospital Association. 
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Preface 


The enactment into law of the Health Professions Educational Assistance 
Act of 1963 points up the Federal Government’s concern for the need for an 
increased number of physicians, medical scientists, and members of related 
health professions. Factors that will contribute to the need for even more of 
these professional people are the increasing demands for medical service by 
the public, the increase in medical and scientific research, and the growth of 
the population. 

Background information and guidelines on the planning and construction 
of medical centers have been limited. This lack and the cost of constructing 
medical education facilities has emphasized the need for guide material. 

To help meet this need, a joint Ad Hoc Committee on Medical School Archi- 
tecture of the Association of American Medical Colleges and the American 
Medical Association was formed in 1960. The committee members were George 
T. Harrell, M.D., Chairman, dean of the University of Florida College of Medi- 
cine; John Z. Bowers, M.D., dean of the University of Wisconsin Medical 
School; Augustus Carroll, business manager, Upstate New York Medical 
Center; Glen Leymaster, M.D., associate secretary, Council on Medical Edu- 
cation and Hospitals, American Medical Association; Lee Powers, M.D., associ- 
ate director, Association of American Medical Colleges; John M. Stacey, 
director, the University of Virginia Hospital; and William R. Willard, M.D., 
vice president, University of Kentucky. 

The staff from the U.S. Public Health Service who assisted the committee 
included: Division of Hospital and Medical Facilities: Jack C. Haldeman, 
M.D., Chief; Burnet M. Davis, M.D., Deputy Chief; George Ivanick; Robert T. 
Alker; John M. Jullien; Richard P. Gaulin; Noyce L. Griffin; and Julian 
Smariga. Division of Public Health Methods: William A. Stewart, M.D., 
Chief; Margaret D. West; Ruth M. Raup; and Marian E. Altenderfer. Di- 
vision of Dental Public Health and Resources: Herbert H. Hollweg. 

The committee and the staff reviewed pertinent literature, analyzed pub- 
lished programs, and examined architectural plans. The staff, with various 
committee members, visited 11 medical schools in metropolitan areas and small 
communities to inspect the physical plants and to analyze the functions of 
various units. 


vi 


The staff reviewed medical school catalogs, annual reports, class schedules, 
and architectural working drawings. The results of these efforts were pub- 
lished in 1961 in Medical School Facilities—Planning Considerations and Arch- 
itectural Guide, U.S. Public Health Service Publication No. 875, and Medical 
School Facilities—Planning Considerations, U.S. Public Health Service Pub- 
lication No, 874. 

In 1962 a Joint Ad Hoc Committee on the Design of University Teaching 
Hospitals was formed by the Association of American Medical Colleges, the 
American Medical Association, the American Hospital Association, and the 
U.S. Public Health Service. 

The committee decided that the report, “The University Teaching Hospi- 
tal,’ would be made a part of the medical school study and that this publication 
would be revised, brought up to date, and published as Medical Education 
Facilities—Planning Considerations and Architectural Guide. In the develop- 
ment of this report the staff visited 9 teaching hospitals of various sizes and 
types, and reviewed the literature and many plans. 

This guide discusses the role and responsibilities of the medical school, in- 
cluding the composition of its faculty and curriculum, and summarizes the 
general requirements for facilities, costs, and the elements in planning. The 
guide also translates into architectural and engineering terms the space require- 
ments of the various medical school activities. The discussion reflects the 
committee’s consensus on the essentials of a good medical school, based on the 
experience of the committee members in the field of medical education and on 
the material reviewed. 

Requirements for an educational program for schools with entering classes 
of 64 and 96 medical students and hospitals of 500 and 700 beds have been con- 
sidered. This document is intended as a guide and does not attempt to outline 
finished plans for any portion of the facility. The choice among the various 
alternatives is that of the school. The physical facility should reflect the 
philosophy of the school as adapted to local resources and problems. ‘Too much 
emphasis cannot be placed on the necessity of developing the educational pro- 
gram before the architect begins to design the facility. Basic principles for 
planning a medical center are outlined and local planning groups should be 
able to extrapolate and adapt them to specific situations. Consideration should 
be given early in planning to the various types of laboratories, classrooms, study 
areas, library, and other teaching facilities so that advances and improvements 
can be incorporated into the new facility. 

The committee would like to thank the faculty and administrators of the 
medical schools and teaching hospitals visited or otherwise studied in the course 
of its work. Appreciation is also due the staff of the Division of Public Health 
Methods for its assistance, and to the staff of the Division of Hospital and 


Medical Facilities, which wrote and edited the report with the advice and guid- 
ance of the committee. ‘The committee also thanks Mr. Augustus Carroll, 
assistant director, Division of Operational Studies, Association of American 
Medical Colleges, who developed illustrative operating budgets, 

The committee is grateful to the Public Health Service for publishing 
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Chapter 1 


SUMMARY 


Medical education facilities provide space for 
3 interrelated activities—teaching, patient service, 
and research. Teaching during the first 2 years 
is centered in the medical sciences buildings; dur- 
ing the third and fourth years it is centered in the 
patient-care facilities of the teaching hospital. 
Research is an integral part of the activity of fac- 
ulty and students in all 4 years and requires special 
facilities. Schools should plan research facilities 
to accommodate the increasing growth in research 
activities. 

Great variation exists among schools in the 
nature and extent of each of these activities. 
Teaching may be limited almost entirely to the 
instruction of medical students, perhaps only in 
the first 2 years, or may include graduate students 
in the basic sciences, postdoctoral fellows, hospital 
house staff, nursing and dental students, and others 
in related health professions. Research and serv- 
ice may be at a minimal level consistent with ade- 
quate teaching or may be so extensive as to occupy 
a major portion of the school’s effort and the physi- 
cal plant. 

Increasingly the teaching of medical students 
is carried on in close conjunction with graduate 
teaching programs in the basic sciences, with the 
training of hospital house staff in the clinical 
years, and with other educational activities of the 
medical school and its parent university. 

Although the extent of patient service varies 
among medical schools, a school with 64 students 
in the entering class (and 60 in each clinical year) 
requires about 350-500 beds available for teaching, 
and a school with an entering class of 96 (and 90 
in each clinical year), between 500 and 700 beds. 
More effective teaching will usually result if these 
beds are in 1 hospital and contiguous to the clini- 
cal science facilities. The size of the outpatient 
clinic depends on the program of the school and 
the service commitments of the hospital and not 


on the number of beds in the hospital. Approxi- 
mately 350 visits per day may be used for estimat- 
ing the size of an outpatient department in a 
teaching hospital. 

To insure a proper balance between clinical 
teaching activities and patient-service functions 
in a teaching hospital, it is essential that the medi- 
cal school effectively control the appointment of 
hospital staff and the selection of patients for the 
teaching service. Although university or medi- 
cal school fiscal control of the hospital has many 
advantages, such financial integration is not in- 
dispensable if hospital and medical school officials 
have common goals and mutual understanding. 

Medical school research budgets have increased 
about sevenfold over the last decade; an increasing 
proportion of medical schools have strong pro- 
grams of research and research training. In a 
typical schoo] today, a third of the space in the 
basic science facility is used for research activities 
or related graduate training. In addition, there 
may be research space in the clinical department 
areas and in the teaching hospital. Recent 
studies have called for a doubling or more of na- 
tional medical research expenditures over the next 
decade, which suggests that medical school re- 
search facilities must be planned for continued 
expansion. 

Essential to each of the 3 major activities of 
a medical school is the existence of an adequate 
library. Most medical library collections have 
more than doubled over the past 20 years, and in 
the near future a typical collection will probably 
include some 100,000 volumes and about 1,600 
periodical titles. 

The size of the administrative staff will depend 
on the scope and magnitude of medical school 
functions. Variables affecting administrative 
staff needs are the size of the school, the breadth 
of teaching and research responsibilities, the com- 
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plexity of financing arrangements, and the rela- 
tionship with the teaching hospital. Some admin- 
istrative functions may be performed by general 


university administrative offices, where these 
exist; others will require separate staff and space 
in the medical school. 


Teaching Responsibilities 


The primary teaching responsibility of a medi- 
cal school is the medical student. However, the 
school will probably participate also in training 
other groups of students in related fields of 
specialization. The extent of these additional 
educational responsibilities may substantially in- 
crease the needs for faculty offices, teaching lab- 
oratory space, and lecture and conference rooms 
in the school. 

A 4-year medical school may have over 750 
students in the course leading to the M.D. degree 
or fewer than 200. Average enrollment is about 
375. The number of students in the first-year 
class averages about 100. Schools offering only 
the first 2 years tend to be smaller, having first- 
year classes of about 50 students each. 

Graduate and postdoctoral students in the basic 
sciences are provided for in 84 medical schools 
today. The departments of biochemistry, micro- 
biology, and physiology have the largest graduate 
enrollment. New teachers and research workers 


for medical schools and industry are provided by 
these programs as well as people who direct spe- 
cific hospital laboratories. 

Graduate and postdoctoral programs in the 
clinical sciences are growing rapidly . During 
1962-63, 34 schools granted degrees in such pro- 
grams, compared with 22 schools in 1961-62 and 
21 in 1960-61. Facilities should be planned to 
accommodate this growth. 

In some institutions the education of interns 
and residents is primarily the responsibility of the 
medical school; in others, of the hospital. The 
number of interns and residents for whom medical 
schools have teaching responsibility varies widely 
from a few to several hundred. 

Students in other health-related professions 
such as dentistry, pharmacy, and nursing may be 
a responsibility of the medical school. 

Continuation eduation courses may be offered 
to help practicing physicians keep up to date and 
expand their knowledge. 


Faculty 


One of the most important factors affecting 
medical school space needs is the size and character 
of the full-time faculty. Marked variation exists 
in the number of such faculty at schools now in 
operation, as well as in the kind of accommoda- 
tions—particularly research laboratories—pro- 
vided for them. 

Most medical schools have comparatively large 
full-time faculties—the average in 1963 was 160, 
in relation to an average medical student enroll- 
ment of 375 and an average of approximately 400 
additional trainees and other equivalent full-time 
students. This is a ratio of about 5 students per 
full-time faculty member. The many specialized 
subjects taught and the emphasis on small-group 
teaching explain in part the high staffing ratios. 
Other reasons include the heavy commitment of 
faculty time to research, the extent to which clini- 
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cal faculty provide patient care, and the frequent 
use of medical school faculty for the education 
of other-than-medical students. 

The schools having the largest faculties are not 
necessarily those with the largest enrollments. A 
pronounced research emphasis and a broad range 
of responsibilities for medical service and related 
teaching programs will result in a large number 
of full-time faculty. Another determinant of 
faculty size is the degree of reliance on part-time 
volunteer faculty. 

Over the past decade, faculty size has increased 
in the basic science and clinical departments, with 
greater use of full-time as compared with part- 
time faculty. Increased availability of research 
grants has increased the proportion of faculty 
time spent on research. This may be expected to 


continue in years to come. Also contributing to 
the growth in faculty size is an expansion in the 
teaching of graduate students, postdoctoral fel- 


lows, and students from related health professions. 
The advanced fellows are the fastest growing 
group in medical education. 


Medical Curriculum and Teaching Methods 


New methods of teaching the basic sciences, 
experiments with integrating the last 1 or 2 years 
of undergradnate college with the first year or 
two of medical school, increased introduction of 
students to patient care in their first and second 
years, increased use of comprehensive care clinics 
in the teaching of clinical sciences, and growing 
attention to individual study facilities affect space 
requirements of medical schools. 

In the basic sciences, new medical knowledge 
and improved methods of measurement have 
brought new emphasis on laboratory facilities and 
equipment. Space requirements for teaching the 
basic sciences are affected by growing recognition 
of interrelationships among departments with 
teaching sometimes done by interdepartmental 


committees; the increased use of smaller labora- 
tories, usually designed for 16 students and some- 
times equipped for the teaching of several different 
disciplines; and the emerging stress on student 
research and special projects rather than routine 
experiments. 

The development of comprehensive-care clinics 
reflects a growing concern with the problems of the 
patient as a person and as a family member, as 
distinct from the study of particular diseases. 
These clinics are usually under the general direc- 
tion of the department of medicine with teaching 
participation by other clinical departments. In 
some schools teaching is conducted in separate 
clinics specially equipped to provide family health 
Services. 


Space Requirements 


The assumptions upon which space requirements 
in this publication are based are: Two hypotheti- 
cal schools, one with an entering class of 64 stu- 
dents, a full-time faculty of 95, and 40 graduate 
students and postdoctoral fellows; and the second 
with an entering class of 96 students, a faculty of 
135, and 55 graduate students and postdoctoral 
fellows. It is assumed that the school with the 
64-student class will be expanded eventually to 
accommodate 96 students in the entering class. 

Each of the schools will be university based 
with its own teaching hospital and a library for 
100,000 volumes, and will teach graduate students 
and postgraduate fellows in the basic and clinical 
sciences. Schools of dentistry or nursing are not 
included. 

Space requirements for both schools are consid- 
ered in 8 parts: basic science facilities, clinical 
science facilities, and teaching hospital. The clin- 
ical science facilities and the teaching hospital 
should be contiguous or combined insofar as 
possible. 

Space provided for each basic science depart- 
ment includes teaching laboratories and offices and 


research laboratories for faculty and graduate 
students. Alternate space requirements are given 
for multidiscipline and for conventional teaching 
laboratories. 

Space provided for each clinical department in- 
cludes offices, research laboratories, and conference 
space for the clinical faculty, house staff, and 
fellows. 

Among the spaces required in a teaching hos- 
pital, in addition to those needed in a community 
hospital, are: greater circulation space; larger 
work and conference areas on each patient-care 
unit; additional examination and consultation 
space in the outpatient department; more consul- 
tation and demonstration rooms, student labora- 
tories, and procedure rooms. The _ teaching 
hospital will require 35-40 percent more overall 
space than a nonteaching hospital with the same 
number of beds. 

In both the basic science and clinical depart- 
ments, the size of faculty and spaces provided are 
for teaching programs only. Service requirements 
of the teaching hospital will necessitate additional 
personnel, who may also have faculty appoint- 
ments but who may be housed in the hospital. 


Among the teaching, research, and supporting 
facilities common to all departments are an audi- 
torium and lecture room, medical] illustration de- 
partment, library, animal quarters, and technical 
shops. Study cubicles are provided for first- and 
second-year students in the basic science facilities 


and for third- and fourth-year students and house 
officers in the teaching hospital. In addition to 
space for administration, facilities such as a book- 
store, student lounge, storage rooms, post office, 
and housekeeping facilities are provided. 


Planning and Scheduling 


The importance of long-range planning should 
be understood and emphasized from the very be- 
ginning of the project. To develop a well- 
thought-out, comprehensive program for medical 
education facilities, a university considering the 
construction of such facilities should utilize a plan- 
ning committee, professional consultants, and if 
possible, full-time professional staff. In the case 
of a new school, the dean should serve as chair- 
man of the committee. 

The committee, in consultation with the project 
architect, should make basic decisions on the func- 
tions and responsibilities of the school and the 
relationship of the school to its parent university 
and related teaching programs. Wherever pos- 
sible, departmental space should be planned with 
the advice of the department head. 

If a new teaching hospital is to be constructed, 
its size should be determined with a view to the 
present and future needs of the students and to 
the service commitments to the area. Use of an 
existing hospital will require consideration of ad- 
ministrative relations between the hospital and the 
school and careful planning of alterations and 
additions to make the hospital suitable for 
teaching. 

The possibility of future expansion of school ac- 
tivities should be constantly borne in mind in the 
planning of facilities. Such expansion could take 
the form of increased enrollment, additional teach- 
ing responsibilities, expanded research activity, or 
greater and more varied patient services. 

The future expansion potential of every part of 
the facility should be stressed so that “growth in 
balance” of all departments and services will re- 
sult. The overall long-range plan for the medical 


center should provide for growth in any depart- 
ment or service without interfering with contiguity 
of departments. The probability of the need for 
expansion of library and animal facilities should 
be considered. 

The importance of traffic flow, both external and 
internal, should be emphasized so that as expan- 
sion occurs the circulation of masses of students 
and faculty through academic departments is kept 
toaminimum. The separation of carts and trucks 
from personnel should be maintained. 

Specialized hospitals and specialized research 
units will undoubetedly become a part of the medi- 
cal center complex and site provisions should be 
made for these facilities. 

Starting with the appointment of a dean before 
any major planning is done, the construction of 
new medical education facilities may be scheduled 
as follows: Development of program—6 months 
to a year; design and construction of basic science 
and clinical science facilities—18 to 80 months; 
design of teaching hospital and clinics—12 to 24 
months; construction of hospital—24 to 80 months, 
to be completed by the time the first class has 
reached the third year of the curriculum. Ideally 
the basic science facilities, clinical science facilities, 
and teaching hospital should be closely connected. 
Even though the basic science and clinical science 
facilities are separated, the clinical science facili- 
ties and the teaching hospital should be contiguous 
because of the interrelationship of these areas. 
The appointment of department heads should be- 
gin as soon as the program has been developed; 
basic science and a few key clinical heads should be 
in residence at least 1 year before teaching begins. 


Site 


In choosing a site, consideration should be given 
to future growth of teaching, service, and research 
responsibilities; to fostering an academic atmos- 
phere; to the availability of transportation; and 
to avoiding such nuisances as noise, smoke, and 
vibration. Space should be available for the ma- 
jor teaching hospital and possibly for specialized 
hospitals. The minimum size of site recommended 


is 50 acres; if feasible, the site should contain 75 
to 150 acres or more. Nearby.space should be 
available for adequate housing for married as well 
as single students. A city location will in most 
cases severely reduce the amount of land available 
and probably will require a high-rise facility. An 
animal storage and breeding farm separate from 
the main physical plant should be considered. 


Costs of Construction and Operation 


Because the costs of constructing and operating 
a medical school will vary greatly in relation to 
the diverse programs and responsibilities of the 
schools, it is impossible to set a narrow range 
of estimates for these costs. However, to indi- 
cate orders of magnitude—to provide a guide for 
planning and not a precise measure—cost esti- 
mates are given in table 51, p. 174, for the two 
hypothetical schools described earlier with their 
entering classes of 64 and 96 students, respec- 
tively. 

At current prices the average cost of construct- 
ing medical education facilities is about $33 per 
square foot including fixed equipment, but the 
range is from $30 to $45. Movable equipment may 
amount to 15 percent of the cost of construction. 
Regional location, differences in programing, the 
state of the construction industry, and type of con- 
struction are among the factors contributing to 
substantial variations in costs. 

The cost of constructing a 400- to 500-bed 
teaching hospital would be about $15-$20 million 


depending on differing needs as well as on regional 
cost differences. 

Sound planning of medical education facilities 
must give consideration to probable operating 
costs, as well as to construction costs. Based on 
various specific assumptions on size, the teaching 
and research program of the school, staffing pat- 
terns, departmental organization, salary levels, 
library and animal-care financing, maintenance re- 
quirements, and other pertinent criteria, estimates 
of the operating costs for the two hypothetical 
schools described in this report were developed 
and are given in tables 52-54, pp. 176-179. These 
budgets do not reflect the costs of operating teach- 
ing hospitals and clinics, but do include the cost 
of medical research conducted by the school. 
They are illustrative only; detailed schedules, 
comments, and explanations obtainable from the 
Association of American Medical Colleges and 
American Hospital Association will help a uni- 
versity engaged in planning a medical school to 
formulate its own detailed budget. 





Chapter 2 


MEDICAL SCHOOLS TODAY 


“... the ultimate objective of medical educa- 
tion is to assure the American people of the best 
possible medical care. To do this means (1) to 
carefully select and then to educate properly 
oriented, intelligent young people in the knowl- 
edge now available and to stimulate them to 
want to know more; (2) to continuously advance 
our knowledge of the prevention, cause, and treat- 
ment of disease; and (8) to train those we educate 
to apply what we now know to the sick patient and 
to develop incentives and methods of acquiring 
and applying new knowledge as it is developed.” 
(2) 


The medical school engages in three interre- 
lated activities—teaching, patient service, and re- 
search. Each of these activities is essential to 
the medical school program. Each requires 
distinctive, but interrelated, physical facilities. 

Teaching for the first 2 years of medical school 
is centered in a basic science facility. Patient 
service and the teaching of third- and fourth- 
year medical students are centered in the teach- 
ing hospital. Research, an integral part of the 
activity of faculty and students, requires special 
laboratory facilities in the basic science area and 
in the hospital, and often in additional structures 
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Fieure 1.—Interrelationship among various medical facilities. 


as well. These facilities and their interrelation- 
ships and the medical library which is essential 
to all these activities are diagramed in figure 1. 

The extent to which the medical school engages 
in these 3 activities varies greatly from school to 
school and has little relationship to the number 
of medical students. For schools with average 
enrollment there is a tenfold range in the number 
of full-time faculty members. Expenditures for 
research in individual schools vary from less than 
$200,000 to more than $5 million annually. Pa- 
tient-service activities range from responsibility 
for the patients of a hopital with less than 200 
beds to one with more than 3,000. Many schools 
own their own hospital and have complete re- 
sponsibility for their staffing; at the other extreme 
a few have almost no control of the staffing or 
selection of patients in the hospital used for 
teaching. 

The total span of activity of the medical school 
may be limited to the provision of only the first 
2 years of medical education (the school of basic 
science) or may be so broad as to embrace the 


operation of a medical center where the training 
of physicians and other health personnel, the oper- 
ation of hospitals and clinics serving a broad 
geographic area, and an extensive program of 
research in the basic sciences and clinical disci- 
plines are coordinated. 

Of the 87 medical schools in the United States, 
all but 11 are components of universities. <Al- 
though a medical school may be established apart 
from a university, the advantages of the broader 
academic affiliation and the opportunities for in- 
terrelationship of liberal arts and medical educa- 
tion and of graduate and postgraduate education 
in scientific areas give incontrovertible advantages 
to the university medical school. 

Thus, successful planning for construction of 
the medical school requires a clear picture of the 
immediate and long-range plans for the develop- 
ment of the medical school and other professional 
schools, of the potential role of the school in pro- 
viding patient services to the area, of the potential 
research program of the school, and of the working 
relationship with other parts of the university. 


Breadth of Teaching Responsibilities 


The primary teaching responsibility of a new 
medical school will be for the medical student. 
However, the school will probably participate also 
in training other groups of students in related 
fields of specialization. The extent of these ad- 
ditional educational reponsibilities must be taken 
into account in estimating the school’s space needs, 
including faculty offices, teaching laboratory space, 
and lecture and conference rooms. These respon- 
sibilities may include provision of space in the 
medical center, or use of medical school faculty 
for teaching, or both. 

Almost all medical schools teach graduate 
students in the medical sciences, and interns and 
residents in the teaching hospital or hospitals, as 
well as medical students. Nursing students are 
taught in the facilities or by the faculty of about 
two-thirds of the schools, postdoctoral fellows in 
more than half, and dental students in over a 
third. Other students for which some medical 
schools have responsibility include pharmacy, arts, 
and science majors, and other undergraduate stu- 
dents in health or related fields. (See tables 1 and 
2.) If the teaching of such other students is 
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contemplated, additional people and space will be 
required. 


MEDICAL STUDENTS 


In the first 2 years of the usual 4-year medical 
curriculum, teaching emphasizes the sciences basic 
to medicine. In most schools, the first year em- 


TABLE 1.—4-year medical schools by size, 1962-63 


Number of schools 
Medical student enrollment 
(4 classes) 


Total Public | Private 

‘Totalace 2-2 =. Seats 83 39 44 
Unger 2002 sete sae nee 4 = 1 
200=299 tees 2 2 = cee ee ee 20 4 13 
300=399" 42 eee eee eae 33 16 ie 
AQQ=499) x. Oo ae ees ae 10 4 6 
BOQ = 599 est eee eee 10 4 6 
GO00-699.. 2 eee ee Sees 3 Pe 1 
TOUMATIG OVC as ae ee 3 3 0 








Source: Pp. 652-653 in reference (2). 


TABLE 2.—Teaching responsibilities of 87 medical schools, 


1962-63 1 
Number of 

Type of students schools with 

specified 

program 
WMeGGI Gaeta ER rie seri FO oe eh es 87 
GraduateiGMiowand Ph. D.)is.-... 2... 84 
Postdoctoral clinical fellows. ___.________- 73 
Interne? sence ce 2 ee eae 83 
iRYe otis =) Be bse, ese ae ae ee 84 
Oy RAL ee 2, Se See eee, 33 





1 Including 3 2-year schools and 1 4-year school recently 
opened. 


Source: Pp. 658 and 700-701 in reference (2). 


phasizes anatomy, biochemistry, and physiology ; 
in the second year major attention is given to 
microbiology, pathology, pharmacology, and an 
introduction to clinical medicine. The student 
spends most of his time during the last 2 years 
of medical school in the teaching hospital and 
clinics serving as a clinical clerk. This time is 
spent primarily in gaining experience with patients 
under the guidance of the teaching hospital staff. 

Four-year medical schools today have as many 
as 770 students in the course leading to the M.D. 
degree, or as few as 190. The average enrollment 
is about 875. An average of about 400 additional 
full-time trainees and students add to the teach- 
ing load of the faculty. The number of students 
in the first-year class ranges from 53 to 210—with 
an average of about 100. 

Among the 4-year schools, the distribution by 
size of student body is fairly similar for public 
and private schools. About two-thirds of both 
types of school have total enrollments between 200 
and 400. The public schools include a larger 
number of both the smallest and the largest schools 
(table 1). 

Although most medical schools offer the full 4- 
year medical curriculum, there are 3 schools of 
basic sciences with between 76 and 94 medical 
students (or first-year classes of 45 to 51) which 
offer only the first 2 years of the program. Upon 
completion of this curriculum, the student trans- 
fers to a 4-year school for the last 2 clinically 
based years of medical education. Two-year 


schools must be based in universities with strong 
graduate programs in the sciences. Because the 
teaching of the first 2 years must have a substantial 
clinical component, even the 2-year school must 
have at least a small clinical faculty and access to 
a hospital for teaching purposes. 


GRADUATE AND 
POSTDOCTORAL STUDENTS . 


Basic Sciences 


Of growing importance in medical schools are 
the students enrolled in work toward a master’s 
or doctoral degree, or in postdoctoral study in the 
basic sciences; 84 schools have such programs. 
Biochemistry, microbiology, and physiology are 
the departments with the largest graduate student 
enrollment. 

The sharp increase in interest. in these programs 
is evidenced by figures on enrollment in graduate 
degree and postdoctoral studies in the basic science 
departments over the past 7 years (table 3). 
During this period, the master’s programs have 
grown by about one-half and the doctoral pro- 
grams have more than doubled; the postdoctoral 
programs, although still the smallest, have in- 
creased fivefold. These programs provide an im- 
portant source of new teachers and research 
workers for medical schools and furnish research 
workers for industry and research institutions. 
It is apparent that in planning facilities, space 
must be allowed for growth of these programs. 

The current extent of the programs in each basic 
science department is summarized in table 4. 


TaBLE 3.—Enrollment in graduate degree and postdoctoral 
studies in basic medical sciences, 1956-63 





Year Total M.A. | Ph. D.| Post- 

doctoral 
LOSG—S fees 2, 417 921 1, 304 192 
LOST SSeS. es 2, 754 1,119 1, 416 219 
LOR RESO a tes a) 3, 073 1, 124 1, 590 359 
LOS9- CUM eter! 3, 663 J, 099 1, 961 603 
1960-6 lose es SS 4,279 1, 283 Neeal 1, 025 
T961=622 08 see ee 4, 811 Tf, 631 2, 266 1, 014 
$962-63D2 Bs _ eu. 5, 166 1, 351 2, 754 1, 061 


Source: P. 656 in reference (2)- 


TaBLE 4.—Advanced degree and postdoctoral programs in 
the basic medical sciences, 1962-63 


Graduate and 


Num- | postdoctoral stu- 
Department ber of | dents per school 
schools 

Median | Range 
ANQtOMNY_—_.-- eee (Ue if 1-47 
Biochemistrys $2227. 2 ses =e 78 14 1-59 
Brophiysics! = — = See eaee 13 6 1-24 
Microbiology =) 22 os sae 73 10 1-36 
PataQoey 22320 2 eee 54 4 1-40 
Phanmacolog yee see oe oe 73 7 1-36 
Phi vsiolocyece ===. aes os 76 8 1-54 
Others 20-60 | sees a 13 4 1-92 


Source: Pp. 702-705 in reference (2). 


Clinical Sciences 


Graduate programs leading to advanced de- 
grees in the clinical departments are found in an 
increasing number of medical schools. During 
1962-63, 34 schools granted degrees in such pro- 
grams, compared with 22 schools in 1961-62 and 21 
in 1960-61. There has also been considerable 
growth of postdoctoral programs, in which 
students or trainees with fellowship support re- 
ceive clinical research experience either after or 
concurrent with their specialty training. Since 
the demands for teachers and research workers 
with advanced training in the clinical fields are 
steadily increasing, it can be expected that such 
programs will continue to grow. . 

The National Institutes of Health study of 20 
medical schools in 1959 noted that those schools 
expected their number of clinical fellows and 
trainees to more than double in the next decade, 
increasing even more rapidly than the number of 
graduate and postdoctoral students in the basic 
sciences, which they estimated would nearly 
double (3). 


INTERNS AND RESIDENTS 


Interns and residents serve as the hospital house 
staff. They function primarily as postgraduate 
students, but also as teachers for medical and other 
students, and as physicians in rendering patient 
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services in the hospital and clinics. In some in- 
stitutions the responsibility for their education 
rests primarily with the medical school; in others, 
the hospital carries the major responsibility. 

The number of interns for whom existing medi- 
cal schools have teaching responsibilities ranges 
from less than 10 to more than 400; the number of 
residents from less than 25 to more than 500. 


OTHER STUDENTS 


Health Professions 


Among the third of the medical schools having 
some responsibility for teaching dental students, 
some provide a high percentage of the teaching of 
those students in the first 2 years of their curricu- 
lum. These schools require nearly as much space 
for dental students as they do for first- and 
second-year medical students. 

Pharmacy students receiving some of their basic 
science instruction from the medical school faculty, 
as they do in some 19 schools, often make use of 
the same laboratory facilities as the medical 
students. 

In 1962-63, 66 medical schools had some re- 
sponsibility for teaching nursing students. A 
number of these medical schools have responsi- 
bility for more than 300 nursing students—both 
for students in the university curriculum and for 
nursing students from other affiliated schools who 
receive part of their training in the teaching hos- 
pital. This teaching, in general, is limited to 
lectures and laboratory work in a limited number 
of subjects. 

Clinical psychologists, medical librarians, X- 
ray technicians, medical technologists, speech 
pathologists, and physical and occupational thera- 
pists are among the many other groups of students 
in the health professions for which medical 
schools may have some teaching responsibility. 


Undergraduate Students 


In a number of medical schools there is some 
enrollment of liberal arts and other undergraduate 
students in courses, such as microbiology, taught 
by the medical school faculty. In a few schools 
the number of such students is quite large. 


CONTINUATION EDUCATION 


Courses designed for physicians who have com- 
pleted their formal training are known as continu- 
ation education (or postgraduate or refresher) 
programs. Physicians are enrolled in continua- 
tion education courses in three-quarters of the 
medical schools. Usually no credit toward an 
advanced degree is involved. These courses may 
be as short as 1 day, or as long as 10 months, 


although typically they are quite short. They 
are usually lecture courses, with enrollments of 
about 20 to 30, and include patient demonstra- 
tions and occasionally laboratory demonstrations. 
The auditorium, if properly designed, could 
serve for patient demonstration; no separate 
laboratory would be necessary. Efforts are 
underway to develop more effective and practical 
ways of helping practicing physicians keep up to 
date and expand their knowledge. 


Patient Service and the Teaching Hospital 


Medical education requires extensive observa- 
tion of, and experience in, the examination, diag- 
nosis, and care of patients. Therefore the medi- 
cal school must have a teaching hospital with an 
adequate number and variety of patients, and the 
faculty members must be able to make use of these 
patients for teaching purposes. 

A teaching hospital has many facilities not re- 
quired by a community hospital. In addition to 
the normal requirements for patient care, the 
teaching hospital provides special facilities for the 
student to observe and examine inpatients and out- 
patients, to read and prepare records, to confer 
with faculty and fellow students, to make labora- 
tory tests, to do clinical research, and to study. 

The teaching hospital serves as a major referral 
center for diagnostic and treatment services re- 
quiring extensive special staff and equipment, not 
only for the immediate community but also for a 
wider region. Within the limits set by teaching 
requirements, the hospital should also serve as the 
focal point for consultant services, public health 
programs, and postgraduate training programs for 
practicing physicians. 


CONTROL OF HOSPITAL 


Half the medical schools in the United States 
own their primary teaching hospital. Most of the 
rest make use of community hospitals which are 
integrated physically, administratively, and 
financially with the medical school. Many of the 
schools with their own hospitals make use of 
affiliated hospitals as well, to provide a greater 
number and variety of patients. Seventeen 
schools make primary use of hospitals that are 
entirely independent of the schools (table 5). 


TaBLE 5.—Control of primary teaching hospitals of public 
and private 4-year medical schools 


Number of schools 
Control of primary teaching 






































hospital 

Total | Public |Private 
Op oe eee eee Ses 84 40 44 

University or medical school 
Hospitals slesnas eee oro ee 39 25 14 
Community hospitals 1_...___-_- 27 9 18 
Public hospitalesj sso) seo- 12 6 6 
Nonprofit association. _-_--- 15 3 12 
Affiliated hospitals__._-._-.-_--- 18 6 12 


1 Integrated physically, administratively, and financially 
with the medical school. 


Source: American Medical Association, Directory of 
Approved Internships and Residencies, 1963. 


Regardless of the manner of affiliation, medical 
school control of the teaching hospital staff and of 
the admission policy for patients is essential for 
maintenance of a suitable educational program. 
If the school does not own the teaching hospital, 
it should have the unquestioned right to appoint 
the attending staff, with clinical teachers ap- 
pointed either on nomination by the school or by 
agreement in conference between the school and 
the hospital. 

The medical school faculty should also have a 
reasonable degree of control over the selection of 
patients for the teaching service, to assure an 
adequate number and variety to meet teaching 
needs. 
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SIZE OF INPATIENT SERVICE 


There is great variation in the size of teaching 
hospitals. Some educators hold that a large hos- 
pital is necessary to secure the requisite variety of 
cases, while others find that, with a careful selec- 
tion of cases for admission, a relatively small hos- 
pital will provide adequate teaching material. 

The principal teaching hospitals of medical 
schools today range in size from under 200 to over 
3,000 beds, with a median of about 600. Teaching 
hospitals owned by the medical school or univer- 
sity are smaller on the average than community 
hospitals affiliated for teaching purposes (table 6). 

For planning facilities, a rough rule of thumb is 
3 to 4 beds in a teaching hospital for each medical 
student in the clinical years. 

For the 39 schools with university or medical 
school hospitals, the present average is 3 beds per 
student in the clinical years when only the owned 
hospital is considered; the average is 8 beds per 
student in the clinical years when affiliated 
hospitals are taken into account: 


Number of schools 


Number of beds per 3- and | Ratios based | Ratios based 

4-year student on owned on owned 

hospitals plus 

only affiliated 

hospitals 
We As La geo oo 39 39 
Bestthar 24. so Mpegs | he a i 
2-29. 2, LOS ee 14 1 
Hoa hy koe meit chatiats, oY ys 7 4 
4-405. uate 43S ee 2 8 4 
HANOVER. ss: Been eee? eerie? 3 29 








With 3 or 4 beds per student, a school with an 
entering class of 64 students (or 60 students in 
each of the 2 clinical years) would require a range 
of 350 to 500 teaching hospital beds. For a school 
with an entering class of 96 students (or 90 stu- 
dents per class in the clinical years) 500 to 700 beds 
would be needed. These beds do not have to be 
in 1 hospital, but greater efficiency in teaching will 
result if they are. 

Some new schools have constructed an ambulant 
patient facility as a part of the inpatient service. 
This unit is used as 1 phase of progressive patient 
care and as a unit for research in the reduction of 
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TasLe 6.—Beds in primary teaching hospitals owned by 
medical schools or universities, by number of students 


Number of students in school 


Total | 
schools |Under} 300— | 400—| 500-— | 600- 


Number of beds 
in teaching 











hospitals 

300 | 899 | 499 | 599 | and 

over 

Totak ...- 39 11 13 5 6 4 

Under 300_-__-_-_- 5 3 1 1 2s. eee 
BOOS 99 use eee 8 a 2 1 + i Be eo 
400-499. _._____ 3 4. -€8 . 2 pa Pees es Sk 
500-6997 602 Ja" 6 2 2 Eh ete 1 
§00-699— Swe Bel sac kee Dee eee 1 1 
700-7900). SLs th 2 2 ie 2 1 
800'and over___- bi Sah meg! 1 1 2 1 


Source: American Medical Association, Directory of 
Approved Internships and Residencies, 1963. 


hospital cost. In such units, the student learns to 
approach patient care as the family physician 
would in the home. There is less responsibility of 
a traditional character on the nursing staff, but a 
greater responsibility for the education of patient 
and family, and for recreational and occupational 
therapy. An ambulant facility may supplement 
outpatient services for patients coming from a 
distance. 


OUTPATIENT CLINIC 


The outpatient clinic, educationally, is planned 
to serve as a counterpart of the physician’s office 
where the student learns the management of 
ambulatory patients. Here the student may get 
the feel of what can be accomplished in his own 
private office after he is in practice. 

The size of the clinic depends on the program 
of the school. Some schools accept only patients 
referred by the family physician or health and 
welfare agencies for diagnosis and/or for therapy. 
In this pattern, long-range definitive patient care 
remains the responsibility of the family physician 
at home. In other, usually larger, communities 
the clinic may assume definitive responsibility for 
patient care for some segment of the population 
and serve in place of the patient’s family physi- 
cian. Additional forms of outpatient activity 
include participation in home-care programs, the 
operation of family clinics, and the provision of 
special rehabilitation services. 


The outpatient clinic facilities should contain 
classrooms, space for examination and conferences 
with patients and teaching staff, student clinical 
laboratories, and special educational facilities, 
depending on the program of the school. The 
physical arrangements should be such as to facil- 
itate coordination and consultation among the 
various clinical departments, so that greater 
emphasis may be placed on treating the patient as 
a whole person rather than treating discrete 
disease entities. 

The volume of outpatient visits required to sup- 
port teaching programs will vary with the size 
of the medical school and the degree to which 
clinical experience in the outpatient department 
isemphasized. For estimating purposes, an aver- 
age minimum daily volume of 350 clinic visits may 
be used in planning a teaching hospital outpatient 
department serving a medical school with an 
entering class of 96 students. 


ADMINISTRATIVE RELATIONSHIPS 


Although university or medical school fiscal con- 
trol of the teaching hospital has many advantages, 
there are many satisfactory medical school- 
hospital relationships in which the hospital fiscal 
administration is largely independent of the 
school. It is essential that the governing body of 
the hospital understands the requirements of medi- 
cal education and is willing to meet them. A sat- 
isfactory working relationship requires that both 
hospital and medical school officials have com- 
mon goals and a high degree of mutual under- 
standing. 

If a medical school plans to make use of an 
affiliated hospital, it may. be advisable to secure 
outside consulting help to assure that the working 
relationships and agreements are such that the 
interests of medical education are adequately 
protected. 


Research 


The quest for new knowledge is an integral part 
of good medical education because it develops a 
critical and inquiring mind and because it pro- 
vides an excellent teaching tool. A strong re- 
search program is essential to stimulate faculty 
and students alike, as well as to fulfill a basic 
responsibility for the advancement of medical 
knowledge. 

In the past decade the expansion of medical 
school facilities has been closely related to the 
growth of research activity. In 1941, medical 
schools had research budgets of $4 million. By 
1948, research budgets had increased to $17 
million, and by 1959 to an estimated $114 million. 

The amount of money spent on grant-supported 
research varies widely among medical schools. 
In 1959, 19 schools spent over $2 million each for 
such research, while 13 schools each spent under 
$500,000. 

These research programs make heavy demands 
for space, particularly for laboratory facilities 
and libraries. In a typical school today, a third 
of the space in the medical sciences building is 
used for research activities; in many schools the 
proportion is much higher. 


The outlook for the future is for a further ex- 
pansion of research activities in medical schools. 
Recent studies have called for a doubling or more 
of national medical research expenditures over 
the next decade (4, 5). A large portion of any 
such additional research would be conducted in the 
medical schools. 

With the increase in medical school research 
has come the expansion of training programs for 
graduate students and postdoctoral fellows in the 
basic medical sciences and in clinical fields. Al- 
though these graduate education programs may be 
centered in research laboratories, they must be 
closely related to both the basic science teaching 
facilities and the hospital. 

The rapid growth of research and research 
training has required most of the existing medical 
schools to expand their research facilities in recent 
years. Many have had to build new wings or even 
separate buildings to house these activities. A 


new school would need to plan its facilities to 
meet an increasing responsibility for medical 


research. 
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Faculty 


The size and character of its full-time faculty 
is one of the chief determinants of the amount of 
space needed by a medical school. Full-time fac- 
ulty members in both basic and clinical depart- 
ments must have offices; most of them also require 
laboratories for research either in the medical 
school building or in the teaching hospital. Ade- 
quate space is a necessary condition today for the 
recruitment and retention of a well-qualified 
faculty. 

Marked variation exists among medical schools 
in the number of full-time faculty employed. 
There are wide differences also in the amount of 
research space provided for individual faculty 
members. However, certain general patterns and 
trends in staffing may be discerned, which can 
provide a guide for planning new medical school 
facilities. 

Medical schools generally have much larger fac- 
ulties, relative to the number of students, than do 
other institutions of higher education. Among 4- 
year schools in 1963 the average number of full- 
time faculty was about 160, in relation to an aver- 
age enrollment of 375. This does not include 
part-time faculty. 

The high average number of full-time faculty 
members is a reflection in part of curriculum pat- 
terns and methods of teaching. Each medical 
school must have enough faculty to provide in- 
struction in the basic sciences and the specialty 
areas within the basic sciences, as well as in the 
various clinical specialties which are steadily in- 
creasing In number. Small group teaching, with 
a minimum of time spent in large lectures and 
demonstrations, is the pattern. 

The close association between teaching and re- 
search in medical schools is another reason for the 
large numbers of faculty required. A recent sur- 
vey by the National Institutes of Health showed 
that in the schools studied about two-fifths of all 
faculty time was devoted to research, with the pro- 
portion nearer three-fifths among faculty in the 
basic sciences (2). 

Another factor accounting for large faculties is 
the amount of time which must be spent by clinical 
teaching staff in the provision of patient care and 
other clinical services. 

Responsibility for the teaching of students other 
than medical students constitutes still another rea- 
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son for the generally large faculties. Interns and 
residents often require as much clinical faculty 
time as do medical students. Graduate and post- 
graduate students in the basic and clinical sciences 
are large consumers of faculty time. In some 
schools the responsibility for dental students, stu- 
dent nurses, and many other groups of students is 
significant. 


VARIATION AMONG SCHOOLS 


Some medical schools have much larger full- 
time teaching staffs than do others. The number 
of full-time faculty ranges from less than 50 to 
more than 300 (including persons with the rank 
of instructor or higher engaged in teaching, clini- 
cal service, research, and administration). 

The size of the medical student body in a parti- 
cular school has some bearing on the faculty size, 
with the schools having the largest classes tend- 
ing to be among those with larger faculties. How- 
ever, many exceptions exist to this pattern. There 
may be a differential of as much as 10 times in the 
size of faculty of 2 schools having almost identical 
class sizes. A differential of 2 to 4 times is com- 
mon. (See figs. 2-4.) Between 1959-60 and 
1962-63, average full-time faculty increased 18 
percent. 
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Ficure 2.—Full-time basic science faculty of 4-year med- 
ical schools in the United States, by size of first-year 
class : 1959-60. 
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Figure 3.—Full-time clinical faculty of 4-year medical 
schools in the United States, by size of first-year class: 
1959-60. 


The variation in research programs is a major 
factor affecting the total number of teachers re- 
quired. In some schools faculty members average 
as much as 75 percent or more of their working 
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clinical) of 4-year medical schools in the United States, 
by size of first-year class : 1959-60. 


hours in research. These schools must have a 
considerably larger full-time faculty to provide 
a given number of hours of teaching than schools 
where the amount of time devoted to research is 
small. 

Another important variable influencing full- 
time faculty requirements is the degree of reliance 
on part-time or voluntary faculty. In some 
schools—most of them older schools in large 
metropolitan areas—much of the clinical teaching 
is done by persons who are employed less than full 
time. In general, medical schools do not provide 
office and research space for part-time or volunteer 
faculty. 

The relative responsibilities for teaching other- 
than-medical students and the varying demands 
made on clinical faculty for patient care and other 
clinical services also affect the number of full-time 
faculty used. 


INCREASING FACULTY REQUIREMENTS 


The faculties of most medical schools have in- 
creased in size over the past decade. In the 20 
schools studied by the National Institutes of 
Health in 1959, the full-time faculty had more 
than doubled since 1951, increasing from 947 in 
1951 to 2,263 in 1959 (3). 

Growth in faculty size has been concentrated 
especially in the clinical science departments, with 
the largest percentage increases in the fields of 
medicine, preventive medicine, opthalmology and 
otorhinolaryngology, neurology and psychiatry, 
and surgery. In the basic sciences, the greatest in- 
creases have been in biochemistry, pharmacology, 
and pathology (table 7). 

Much of this growth in faculty has resulted 
from the increasing availability of research and 
research training grants, with teaching staff de- 
voting a rising proportion of their time to re- 
search. The National Institutes of Health study 
showed that between 1951 and 1959 the total fac- 
ulty almost doubled but the amount of faculty 
time spent in research increased 134 percent. In 
view of the present outlook for a continued in- 
crease in funds for research, this trend toward 
increased faculty research activity can be expected 
to continue and must be considered in planning 
medical school buildings. Particular need will 
exist for laboratories for the cooperative research 
involving faculty members and groups of grad- 
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TasBLE 7.—Increase in numbers of full-time faculty members, 
by department, at 10 public and 6 private medical schools, 
1951-59 


















































Full-time 
faculty Percent 
Department increase 
1951 | 1959 
Preclinical 22 ie. - oe eee eee 390 769 97 
ATIADONLY 2) = LAE ee OS 76 115 51 
Bacteriology: £222 2a2 i ese 65 107 65 
Biochemistry— 4-t 22222) 52. 63 150 138 
Pathology 2) ee ee ee 82 175 113 
Pharmacology | i225 22 e 40 95 138 
Physiology... ole ote oe 64 127 98 
Glintcalses gree. tear hut mst Ney 540 |1, 469 172 
Ophthalmology, otorhino- 
laryngology= {2 sauce eee 21 61 190 
Maediciiest 2.455 20 4408 141 446 216 
Neurology and psychiatry -_-- 95 251 164 
Obstetrics and gynecology _-_- 25 5359 120 
Pedigerithuce. Sees awdeses 68 160 186 
Public-Health= f.s:bsss. Se: 35 106 203 
Radignoc yin eee eo ese 43 98 128 
SUPPeh Veta sone a 112 292 161 
Notielassitied feta os Sah se 17 25% eens 





Source: Reference (8). 


Norse.—Between 1959-60 and 1962-63, average full- 
time faculty increased 18 percent. 


uate students and postdoctoral fellows and assist- 
ants. 

A trend has occurred toward employment of 
larger numbers of full-time faculty as compared 
with part-time or volunteer faculty. In the pe- 
riod 1951-59, in the schools studied by the National 
Institutes of Health, full-time faculty increased on 
the average by 140 percent, and part-time faculty 
by only 85 percent. This trend is likely to con- 
tinue, as faculty salaries increase and as growing 
stress is placed on the value of having a strong 
nucleus of full-time faculty. 

Responsibilities have grown for the teaching of 
students other than those working for an M.D. 
degree. During the past decade medical schools 
have assumed responsibility for training increased 
numbers of interns and residents. Expansion of 
research has brought many additional graduate 
students and postdoctoral fellows into the basic 
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and clinical sciences. A further expansion in 
these other teaching responsibilities is almost cer- 
tain to occur in the future, as research activities 
grow, as the number of allied health groups in- 
creases, and as cooperation between medical 
schools and universities becomes more active. 


DEPARTMENTAL ORGANIZATION 


Since the number of departments into which 
a faculty is organized will affect to some extent 
the space requirements for that faculty, some con- 
sideration must be given to the probable number 
and type of departments. Although there is con- 
siderable variation among existing schools in the 
names and scope of departments, the list typically 
includes: anatomy, biochemistry, physiology, mi- 
crobiology, pathology, and pharmacology in the 
basic sciences and internal medicine, surgery, pe- 
diatrics, obstetrics and gynecology, psychiatry, 
and preventive medicine in the clinical sciences. 

Departures from this pattern generally result 
from the establishment of departments for sub- 
specialties in the clinical sciences: anesthesiology, 
neurology, ophthalmology, orthopedic surgery, 
physical medicine, urology, and so on. Additional 
basic science departments found in some schools 
include genetics, biophysics, rehabilitation, and 
industrial medicine, among others. 


FACULTY FOR A NEW SCHOOL 


Depending on the size of a new school and the 
nature of its program and functions, there may 
be great differences in the amount of space needed 
for faculty offices and research laboratories. Each 
medical school must determine its own objectives 
and the manner in which it will attempt to achieve 
them. However, rough estimates can be made of 
the requirements of a typical school. 

For a schoo] with an entering class of 64 stu- 
dents, having average-sized research programs and 
with comparatively great reliance on full-time fac- 
ulty, it is estimated that an average full-time fac- 
ulty would number about 35 in the basic sciences 
and about 60 in the clinical sciences. The faculty 
for a comparable school with 96-student classes 
would be about 50 in the basic sciences and 85 in 
the clinical sciences. (See table 11, p. 31.) The 
size of faculty suggested here provides only for 


medical student teaching. It must be increased 
if other students are taught. The faculty is much 
larger in some schools today because of the increase 
in training and research programs. Reference to 
figures 2-4 shows that faculties of these sizes fall 
near the center of the largest clusters of existing 
schools. 

The new school must have a strong nucleus of 
full-time faculty if a program competitive with 
other medical schools is to be developed. Al- 
though a strong part-time or voluntary clinical 
faculty can be an important asset, it would not 
be advisable to plan on much teaching in a new 
school by such faculty. Part-time faculty can 
supplement the full-time faculty and bring help- 
ful perspective on medical practices; they cannot 
substitute for the core of full-time faculty now 
generally agreed to be desirable for each 
department. 


In the early stages of a school’s development, 
and probably later, it is desirable to keep the num- 
ber of departments comparatively small. This 
can be accomplished by grouping the various sub- 
specialities within such broad departments as 
medicine and surgery. Additional departments 
can be established, if necessary, as the school de- 
velops a particularly strong research or teaching 
program in one or another specialized field. 

Because of the variety of specialized subjects 
that must be covered in the medical curriculum, 
and with few faculty members able to teach ade- 
quately more than 1 or 2 of these subjects, a medi- 
cal school must have a certain minimum number 
of faculty in each department regardless of its 
enrollment. For a school with fewer than 64 stu- 
dents per class, for example, the number of full- 
time faculty would be very little smaller than the 
number required for 64 students. 


The Medical Curriculum and Teaching Methods 


Variations in curriculum and teaching methods 
profoundly affect the space and structural require- 
ments of a medical school. With new methods of 
teaching the basic sciences, with students increas- 
ingly being introduced to patient care in their first 
and second years, with some programs integrating 
the last 2 years of undergraduate colleges and the 
first year or two of medical school, with increased 
use of comprehensive-care clinics in teaching the 
clinical sciences, space arrangements that have 
been appropriate in the past may be inconvenient 
or unworkable in a new school. This section pre- 
sents a brief description of patterns and trends in 
medical school teaching, as a further basis for the 
discussion of requirements for physical facilities. 


THE BASIC SCIENCES 
IN THE FIRST 2 YEARS 


In the first 2 years of medical school the student 
spends about 25 hours a week in laboratories, about 
10 in the classroom, at least 10 hours in the library, 
and a small amount of time in conferences. In- 
creasing efforts are being made to give the student 
more free time for independent study. In most 
schools the first year emphasizes anatomy, bio- 
chemistry, and physiology; in the second year 
major attention is given to microbiology, pharma- 


cology, and pathology. The total time given to 
these subjects is about 1,800 clock hours in the 2 
years. Although the range in total hours is quite 
narrow, there is a wide range in the hours devoted 
to each of these areas. Although anatomy usually 
receives the largest segment of time, there is no 
consistent pattern in the proportion of time given 
to other basic sciences (table 8). This variation 


TABLE 8.—Clock hours in basic medical sciences in the first 
2 years of medical school, 1959 


Clock hours 
Department 
Average Range 
LOCO een ee een ee 1,917 | 1, 175-2, 211 
Anatomyn® = 4343 a2 pa ba ae ee 596 375-777 
Biochemistry ss sags 28 es 241 150-372 
NICTODIOlOS Velie sees See oe ye 202 36-295 
Peto Y Crore a... Bes 348 180-498 
Pharmacology srt Soria tee 5 165 90-336 
PHYSISlORY 1 Oke = = area me ermere a 266 165-432 


1 Including clinical pathology taught by the department 


of medicine. Since pathology is both a basic and a clinical 
science, its placement here is arbitrary. 


Source: U.S. Public Health Service compilation from 
catalogs of 61 medical schools. 
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is accounted for in part by the fact that there are 
no rigid barriers between departments in subject 
matter and techniques. Hence, some subject-mat- 
ter areas can be taught best in one department of a 
given medical school and in another department in 
a different school. This will depend in part upon 
the interests and competencies of faculty members 
in various departments. 


The Subjects 


In brief, the content of the basic science subjects 
is as follows: 

Anatomy.—Thirty years ago teaching centered 
on the anatomy of the structural aspects of tissues 
and organs, the vascular and nervous systems of 
the human body, with gross dissection and micros- 
copy as the major techniques used in learning. 
The total amount of time devoted to teaching anat- 
omy has decreased since then, with much less em- 
phasis on rote learning, and more on the functional 
aspects of anatomy. 

In recent years, demonstration with X-ray, 
fluoroscope, and motion pictures have been added 
to the traditional anatomical dissection and lec- 
tures. The development of phase contrast and 
electron microscopes has opened a new world of 
anatomy, with increased emphasis on molecular 
structure and function of living tissues. These 
developments have required new emphasis on 
laboratory facilities which make possible more 
exact and detailed study of body structure. 

Biochemisfry.—In biochemistry (or physiologi- 
cal chemistry) the first-year medical student 
studies the chemical components and the metabolic 
processes of living matter. The rapid advances 
in biochemistry and the development and refine- 
ment of equipment have revolutionized its teach- 
ing. That the Bunsen burner has been replaced 
by the spectrophotometer is indicative of the 
change. Students today do experimental work 
with equipment that was not available a few years 
ago. High-speed centrifuges and radioisotopes 
have come into common use. Students may be 
brought into research laboratories for demonstra- 
tions or for special experiments. Much of the 
equipment available is more sophisticated than 
that which the practicing physician will use in his 
own work, but all of it is important in teaching the 
principles of modern science. There is no doubt 
that the use of such equipment in teaching will con- 
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tinue to grow. Molecular biology is among the 
disciplines whose increasing importance must be 
anticipated in planning new educational facilities. 

Physiology.—Physiology is the study of func- 
tion of normal living organisms. It explores the 
way in which each part of the body works to 
adapt the organism to its internal and external 
environments. Once the marks of the physiology 
laboratory were the smoked drum and other sim- 
ple recording and measuring devices. Now, al- 
though the same organ systems and functions are 
under study, the experiments and measurements 
required are of a much higher order of quantitative 
exactitude. The student in physiology now uses a 
wide variety of electronic equipment which was 
not even in existence a few years ago. With new 
developments in medicine, the use of more elabo- 
rate equipment will continue to increase and facili- 
ties must be planned for the necessary rearrange- 
ment and remodeling in the future. 

Biophysics is concerned with physical princi- 
ples, techniques, and instrumentation applicable 
to medicine, and includes mechanics, sound, heat, 
thermodynamics, electricity, electronics, radiation, 
and nuclear physics. Usually biophysics is found 
as a specialty within the department of physiology 
or biochemistry, but it may be a separate basic 
science department or in the department of radi- 
ology. 

Microbiology.—Microbiology is the science of 
microscopic organisms and their biological charac- 
teristics, chemical activities, and disease-producing 
mechanisms. It usually includes bacteriology, 
mycology, virology, immunology, and often para- 
sitology. Microbiology to some degree effects the 
transition from the basic sciences to clinical medi- 
cine, since the teaching of fundamental aspects is 
increasingly blended with the teaching of applied 
knowledge in pathogenesis, diagnosis, or treatment 
of microbial infections. Increasing attention is 
being given to quantitative methods in biology, as 
ways have been developed to make precise physical 
measurements of microbiological and subee aa 
particles from other sources. 

Pathology.—The study of pathology is the stu- 
dent’s first introduction \to disease. It is here 
that “. .. he sees the end results, the damage 
wrought by disease, and studies the natural history 
of disease” (6). The gross and microscopic study 
of diseased tissue and the understanding of patho- 
genesis obtained through experimental pathology 
builds a strong bridge between the laboratory 


sciences and clinical medicine. Pathology is in- 
creasingly using an experimental approach to gain 
an understanding of disease processes, adopting 
the techniques of the other basic sciences in its 
teaching and experimentation. 

The transition of the medical student from the 
basic science laboratory where a minimum number 
of variables is controlled as carefully as possible to 
the clinical situation where almost unlimited data 
must be evaluated and acted upon according to 
scientific principles constitutes the most difficult 
adaptation the student must make in his medical 
school. Thus, pathology must provide full oppor- 
tunity for careful correlation of clinical data with 
pathologic anatomy and physiology by challeng- 
ing the student with problems that are graduated 
in complexity until he begins to undertake the 
problems of active clinical management of pa- 
tients. 

Pathology, it must be remembered, is both a 
basic science discipline and a clinical discipline 
embracing clinical pathology and other laboratory 
types of patient-care services in anatomic pathol- 
ogy. Facilities for both types must be considered 
in the organization of this department. 

Pharmacology.—Pharmacology is the study of 
drugs, chemicals, and biological products, their 
effects on living cell systems, and the general prin- 
ciples underlying their action. Pharmacology 
draws on biochemistry, physiology, and bacteriol- 
ogy in the study of drug action. At the same 
time it looks toward pathology, medicine, and sur- 
gery for its application. The laboratory work in 
this subject emphasizes experiments with animals 
to identify and measure the manner in which drugs 
are handled by the body. Some laboratory exer- 
cises are done on the human being, usually the 
student himself. The application of pharmaco- 
logic principles to the treatment of actual patients 
usually is taught in the clinical years as thera- 
peutics. 


Emerging Fields of Interest 


Although the basic sciences usually are each a 
separate department, this is not always so. In 
a few schools, for example, physiology is combined 
with pharmacology; in others, with biophysics. 
Microbiology may be combined with preventive 
medicine or pathology. 

The increasing importance of the quantitative 
approach to medicine and medical research is evi- 
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dent from the growing emphasis on such subjects 
as biophysics, genetics, and biostatistics. These 
disciplines are being given more attention in estab- 
lished departments of anatomy, physiology, bio- 
chemistry, and pathology ; they also appear in some 
schools as independent departments. 

Increasingly the several departments are bor- 
rowing from each other both tools and techniques 
and making joint contributions to common prob- 
lems. Physical facilities should be such as to en- 
courage these joint efforts. 


Trends in Teaching Methods 


The teaching of the basic sciences is increasingly 
done with small groups of students. Instead of 
using large laboratories for 50 to 100 or more 
students, an Increasing number of schools teach 
the first- and second-year classes in smaller labora- 
tories, designed for 16 to 24 students. One school 
has laboratories for 8 students. Laboratory work 
is designed around experiments to demonstrate 
principles rather than to teach analytical tech- 
niques or procedures. Emphasis is placed on spe- 
cial project work rather than routine experiments. 
There is less lecturing to large groups and more 
discussion in small groups than in years past. 
Students are encouraged to develop research proj- 
ects of their own requiring extensive use of labora- 
tory and library. Medical students are increas- 
ingly being taught as graduate students have been 
taught in the past, learning to develop their ca- 
pacity for inquiry and balanced judgment (7). 

A number of schools have replaced conventional 
departmental teaching laboratories with multi- 
discipline laboratories which provide each student 
with one laboratory area which he uses for all his 
studies in the basic medical sciences (except gross 
anatomy, which requires a different type of physi- 
cal facility). Such multidiscipline laboratories 
can be used either for conventional departmental 
teaching, or for an integrated program. 

Although in most schools the teaching of the 
basic sciences is organized on a departmental basis, 
a sharply different type of program has been de- 
veloped in the past few years at a small number 
of schools. After a general orientation based on 
a study of the cell, the work usually covered sepa- 
rately by basic science departments has been 
organized into such units as the gastrointestinal 
system, the locomotor system, and the nervous 
system, with many departments cooperating in 
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each teaching unit. A committee with overall 
responsibility reports to the dean or other admin- 
istrative officer rather than to the departments, 
with interdepartmental subcommittees to plan and 
conduct each of the units in the program. The 
laboratory arrangement is student centered rather 
than department oriented; that is, each student 
has his own single work area in a multidiscipline 
laboratory, which he uses for all laboratory ex- 
ercises except gross anatomical dissection. This 
general laboratory is the immediate responsibility, 
not of the individual departments, but of a labora- 
tory manager. 


Integration With 
Undergraduate College Years 


A few schools have developed an approach to 
basic science teaching which involves integration 
of the last 1 or 2 years of undergraduate college 
with the first year or two of medical school. As 
yet these programs have relatively small enroll- 
ments, and their arrangements of physical facilities 
are still experimental. The new program of the 
Johns Hopkins School of Medicine— 


affords an opportunity for properly qualified students to 
save one or even two years between the sophomore year 
of college and the completion of medical school. It con- 
solidates the teaching of premedical courses in the 
natural sciences, and thus avoids the unnecessary dupli- 
cation of effort which now prolongs the combined college- 
medical school curriculum. It merges the teaching of 
liberal arts and medical science in the earliest years of 
the curriculum, thereby tending to break the barrier 
which has traditionally existed between colleges and 
schools of medicine. It creates better opportunities for 
students interested in teaching and research to. obtain 
advanced training in the basic medical sciences during the 
formative years of medical school. And, by providing 
generous blocks of free time in every year, it gives all 
students an ample opportunity to pursue independent 
study and research, and thus acquire a thorough mastery 
of knowledge through the exciting process of discovery (8). 


Although the Hopkins program admits students 
into a 5-year program at the end of the second or 
third college year, other schools have developed 
less far-reaching modifications of the usual cur- 
riculum pattern. 

Students of Dartmouth College who are candi- 
dates for the A.B. degree, for example, may be 
admitted to the medical school at the beginning 
of the senior year. In this year the curriculum 
is essentially that of the normal first year of medi- 
cal school, except that an added course, “Great 
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Issues,” is required, as it is for undergraduate 
seniors. 


CLINICAL TEACHING 
IN FIRST 2 YEARS 


Although most clinical teaching is done in the 
third and fourth years, all schools include some 
introduction to clinical techniques in the first 2 
years. Instruction by the clinical departments in 
these 2 years now averages 400 hours, an increase 
of some 25 percent in the past 10 years. Present 
indications are that such teaching by clinical 
faculty will increase. 

The range of clinical subjects now taught in 
the first 2 years, and the number of hours devoted 
to each of these subjects, varies widely among the 
schools. The departments most frequently offer- 
ing courses are medicine, psychiatry, and preven- 
tive medicine (table 9). 

There is a growing tendency to introduce clini- 
cal material or methods through conjoint courses, 
correlation clinics, and other interdepartmental 
programs. Thus the student learns that biological 
principles are equally true for bacteria, small 
animals, and human beings. In some schools all 
clinical teaching of the first 2 years is in inter- 
departmental programs; in others, medicine, or 
medicine and surgery, are taught separately, with 
other specialties presented in joint programs; in 


TABLE 9.—Clock hours taught by clinical departments in the 
jirst 2 years of medical school, 1959 





Clock hours 
Per- 
Department cent of 
schools | Aver- | Range 
age 
Total—all clinical de- 
partments._.------ 100 415 | 213-666 
Medicine. cueu: 44geee oe 97 186 | 20-366 
DUP SOV owe ne Hhb oe ys es ee 69 46 10-126 
Obatetricn. cael tte eee 52 26 9-64 
POI Chee see ee ee ae 37 26 4-63 
Péychistrys oriue ole. 2: 100 76 160 
Radiology. .c2enl ales Beg 6 34 15 3-70 
Preventive medicine__----_- 89 59 16-173 
History of medicine__-__-_--- ai) 24 11-60 
Conjoint courses_-.-.------ 39 100 6-354 


Source: U.S. Public Health Service compilation from 
catalogs of 60 medical schools. 


still others, each department does its teaching 
independently. 

Normal growth, development, and variation are 
introduced early in many of these correlated pro- 
grams, often through joint presentations by basic 
science and clinical departments. 


CLINICAL TEACHING IN 
THIRD AND FOURTH YEARS 


The student spends most of the last 2 years of 
medical school in the teaching hospital and clinics 
where he serves as a clinical clerk (table 10). 
This time is spent primarily in gaining experience 
with patients, amplified by reading and by contact 
with members of the teaching and hospital staffs. 
His responsibility includes taking medical his- 
tories, doing physical examinations, making 


Tas.e 10.—Weeks in clinical clerkships in the last 2 years 
of medical school, 1959 


Weeks of inpatient 


training 
Department 
Average| Range 
WlediCiMemeteetnna=’ = ashes ok 20 12-35 
a On ae oe ae, er 17 84-24 
EA ae 9 3-15 
ER ee 9 4-19 
Ravenel Yooess ese. ot ll 6 %-13 


Source: U.S. Public Health Service compilation from 
catalogs of 43 medical schools. 


laboratory tests, and recording his findings on 
medical records. This work is supervised by in- 
structors with responsibility for small groups of 
students. The teachers at various times may be 
members of the resident house staff, the visiting 
(part-time) medical staff, or full-time faculty. 
The work in preventive medicine and public 
health is concentrated most heavily in the first 2 
years in some schools; in others, in the last 2. 

The medical student spends an average of 12 
weeks on the outpatient services, usually in his 
senior year. Some schools offer much less out- 
patient service; a few have 20 weeks or more. 
In most schools each department is responsible 
for its own outpatient clinics; in some, the major 
service is based in a general clinic. Outpatients 
usually present more chronic disease problems of 
less severity than do inpatients, and illustrate the 
progression of disease over a period of time. The 
proper management of ambulatory patients is as- 
suming increasing importance, especially as the 
practice of preventive medicine is emphasized. 

One of the great problems of medical education 
has been that, with the heavy emphasis on disease, 
the problems of the patient as a person are often 
overshadowed or forgotten. To meet this prob- 
lem, and to give the student an awareness of the 
patient as a person and as a family member, a 
number of schools have developed comprehensive 
or general care clinics. These clinics are usually 
under the general direction of a member of the 
department of medicine, with teaching participa- 
tion by other clinical departments. 

The clinical departments are described more 
fully in chapter 6. 


Library 


The medical library is an active educational in- 
strument in modern teaching. For the student, 
the use of textbooks has been very substantially 
supplemented by reference to the recorded infor- 
mation in books and journals. For the faculty 
attempting to keep abreast of an ever-enlarging 
body of medical knowledge and for the research 
worker engaged in adding to that body of knowl- 
edge, the medical library has assumed ever- 
increasing importance. 

Medical library collections tend to double in 
about 20 years. At the time of a 1934-39 survey, 


the median size of the 4-year medical school 
libraries was 20,000 volumes, with 272 periodicals 
currently received (9). Thus new libraries should 
provide space for at least 100,000 volumes. 

Good medical school libraries today must be 
staffed to instruct student in the use of medical 
literature, to acquaint them with library resources, 
and to prepare them to draw upon such resources 
throughout their medical careers. Most schools 
do this by formal lectures to students, interns, and 
beginning research workers, or by group practice 
in library use worked out jointly by the library 
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and one or more of the teaching departments. 
The humanistic backgrounds of medicine are also 
stressed by the library, which frequently is co- 
sponsor to the school’s history of medicine society 
and “journal club,” and which arranges for ex- 
hibits of medical literature pertinent to the seg- 
ment of the curriculum being studied at the 
moment. 

Medical schools with extensive research pro- 
grams especially need expanded library resources 


in the subject matter collected (which must in- 
clude the general biological and physical sciences 
touching on health and disease) and in the time- 
span covered by their journal files. Since re- 
search workers use the library so extensively, more 
library staff is also required. For these reasons, 
there tends to be a direct ratio between the research 
outlays of a medical school and the physical size 
and budget of the library. 


Study Areas 


Medical schools are increasingly recognizing 
the need for adequate study areas for students. 
In some schools extensive use is made of the 
library ; in others—the majority— the library has 
neither space nor facilities for such purposes. 
Few medical schools provide dormitory or housing 
facilities for students which facilitate serious and 
systematic study. Laboratories are sometimes 
used for this purpose, particularly in those schools 
which have small multidiscipline laboratories. 

Some of the new schools have experimented suc- 


cessfully with study cubicles—with each student 
assigned a small permanent workspace with a 
desk, cupboard, or locker, and bookshelves. The 
cubicles may be grouped in a central location 
related to library facilities and laboratories. 
They provide the needed quiet place to think 
and work. One recent study showed that, on the 
average, the students use such study space for 
more than 20 hours a week. Study cubicles have 
proved useful also for graduate students and 
house officers (10). 


Administration 


The breadth of teaching and research responsi- 
bilities, the staffing pattern, and the functional 
relationships with general university administra- 
tive offices will determine the scope and magnitude 
of administrative responsibilities of the medical 
school. The operation of the teaching hospital 
may also be an administrative responsibility of 
the medical school dean (or the chief administra- 
tive officer of the medical center). This decision 
must be carefully thought out in terms of the local 
situation to avoid administrative problems that 
may adversely affect the educational programs. 

Inasmuch as research, teaching, and other medi- 
cal school activities will continue to expand 
rapidly, the need for a growing administrative 
staff can be anticipated. Furthermore, the financ- 
ing of medical schools and medical centers has 
become very complex; income is derived from a 
variety of sources, each requiring special admin- 
istrative attention. For these reasons, medical 
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school facilities must have adequate space for ad- 
ministrative functions. 

There are many different organizational pat- 
terns by which administrative functions for a 
medical school are accomplished, each requiring 
space either in the medical school building, or - 
elsewhere on campus as may be most appropriate. 
The major functions are as follows: 


ACADEMIC 


This unit administers the educational program 
for medical students, for graduate students in the 
basic medical sciences, and for interns, residents, 
trainees, and fellows of various kinds. The medi- 
cal school may have responsibility for basic pro- 
grams in one or more of the allied fields such 
as medical technology, physical therapy, and 
nursing. Most schools are affiliated with one or 
more hospitals, and these affiliations have academic 
and sometimes fiscal implications. 


STUDENT AFFAIRS 


These activities include relationships with col- 
leges and universities for recruitment of students, 
appraisal and selection of applicants for admission, 
provision of various student services such as hous- 
ing and financial aid (loans and scholarships), 
maintenance of adequate records on students, and 
writing letters of recommendation which continue 
for years after graduation. The increasing par- 
ticipation by students in research, during the 
school year and in the summer, the selection of 
work for elective courses, and the general problem 
of evaluation of performance in grades and in more 
subjective personal relationships requires almost 
day-to-day availability of trained administrative 
personnel. Student affairs also include general 
supervision of student activities and provision of 
counseling and guidance services. 

Some of these functions may be performed by 
a general university admissions or registrar’s 
office, some by university offices established for 
counseling and guidance, and a few by the dean 
of men and dean of women. However, the pro- 
fessional character of the medical school program 
and other factors usually require that these services 
be provided by the medical school staff. 


BUSINESS AND FISCAL 


Activities of this unit include budget prepara- 
tion and administration, accounting, purchasing, 
receiving, and storerooms. Building and grounds 
maintenance and operation may be included. A 
large and growing segment of the financial man- 
agement of medical schools lies in the field of 
research-grant administration which requires spe- 
cialized attention. Substantial income may also 
be realized by fees for various kinds of services. 

Although many services of the general univer- 
sity business office can usually be used, policies and 
procedures may require some adaptation to deal 
with the specialized problems that arise in medical 
school and hospital financing. Branch offices in 
a medical center will frequently be needed. The 
crucial point is that the dean or chief adminis- 
trative officer must have a competent business 
officer responsible to him, and he in turn must an- 
swer to the university administration for compli- 
ance with policy and proper procedures in the 
business operation of the medical school or center. 


PERSONNEL 


The activities which relate to nonprofessional 
personnel include their recruitment, classification, 
and placement; establishment of salary ranges; 
orientation and on-the-job training; handling of 
grievances and complaints; and provision of vari- 
ous employee services. The professional or teach- 
ing staff are under the general administrative 
supervision of the dean. 

Some universities have well-developed personnel 
services which can be used by the medical school. 
Many universities and medical schools provide 
little or no service in this area. The importance 
of this service is frequently overlooked. A per- 
sonnel officer for the medical center is essential 
for efficient operation. 


PUBLIC RELATIONS 
AND PUBLICATIONS 


Public relations of a medical school are of great 
importance to the university since there will be a 
great public interest in the development and ac- 
tivities of a new medical school. Cordial rela- 
tions with the practicing profession in the com- 
munity and with organized medicine should be 
cultivated during the earliest planning phases. 

The medical school also will issue a variety of 
publications ranging from a catalog or bulletin 
to public relations and fundraising pamphlets and 
brochures. Provisions for duplicating teaching 
material will be required. Many established 
medical schools rely upon the university’s public 
relations and publications office to meet their needs. 
An increasing number of medical schools provide 
some or all of these services directly by trained 
personnel on the medical school or medical center 
staff. This is particularly true if the medical 
school operates a hospital. 


INSTITUTIONAL RESEARCH 
AND LONG-RANGE PLANNING 


Some schools are finding it advantageous to have 
on their staffs specially qualified people whose 
main task is institutional research and assistance 
in long-range planning and the formulation of 
policy to help the school reach its goals most 
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effectively. The medical school administrative 
office needs someone to prepare information con- 
cerning various trends on such matters as financial 
support, faculty staffing patterns, student appli- 
cants, facility needs, data collection for annual 
reports, and questionnaires. 


FUNDRAISING 


Some schools have one or more persons whose 
primary responsibility is in “development” or 
fundraising. This activity may, or may not, be 
considered a responsibility of a general university 
office, perhaps related to alumni affairs. 


SIZE OF ADMINISTRATIVE STAFF 


A review of these functions indicates that the 
administrative staff may be large in a well- 
developed school or medical center with a broad 
program. On the other hand, this staff may be 
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quite small, especially in a small school without 
a university hospital. Certain administrative 
functions are assigned sometimes to members of 
the teaching faculty as part-time responsibilities. 
This is particularly true for certain aspects of 
academic administration, and for admissions and 
student services. The minimal administrative 
staff would consist of the dean and his business 
officer, with necessary secretarial and clerical serv- 
ices. Usually there is an assistant dean for ad- 
missions and _ student affairs. Increasingly, 
schools are appointing an assistant dean for con- 
tinuing education. These latter 2 positions are 
often filled by members of the teaching faculty on 
a part-time basis. Gradually, more and more 
medical schools are establishing a public relations 
office with a trained director. In general, the 
space required for administrative staff will de- 
pend on the needs of the medical school program, 
present and projected, and the administrative 
philosophy of the institution and its parent 
university. 


Chapter 3 


SITE AND PLANNING CONSIDERATIONS 


Site 


The modern medical center is so large and so 
complex that it should be located on the edge of 
the university campus rather than within it. This 
location will emphasize the fact that the medical 
center is a satellite in the university orbit, but has 
a degree of autonomy. It is important that stu- 
dents and staff in the medical center have easy 
access to the main university campus, and that the 
medical center be accessible to all areas of the uni- 
versity. The location with respect to the campus 
and the community will influence to some extent 
the outlook of students, the reaction of the public, 
the cost of the plant, and efficiency of operation. 
_ The setting should create a relaxed, restful atmos- 
phere with orderly, meticulous attention to detail. 

The site should be large enough to accommodate 
growth of the school programs and concurrent 
parking for at least 20 years. The minimum size 
recommended for a medical center including a 
teaching hospital is 50 acres, and 50 to 150 acres 
is preferable. One new medical center is consider- 
ing a site of more than 200 acres. A city location 
will in most cases reduce the amount of land avail- 
able, probably will require a high-rise facility, and 
cause parking facilities to become expensive and 
difficult to achieve. However, many medical 
schools will be built or expanded on urban land 
made available through urban renewal or other 
programs. Financial assistance for planning can 
be obtained in some situations from the Housing 
and Home Finance Agency. Because of the ulti- 
mate concentration of buildings, any site should 
have an adequate base for foundations of high-rise 
buildings. 

A long-range plan should be developed for pro- 
grams and physical plant before the first building 
is located. Buildings should be placed on the site 
so that additions can be made as programs develop 
and as enrollment increases. For example, library 


stacks, laboratories for classroom teaching, and 
animal quarters for both teaching and research 
should be placed so that future increments can be 
added without disruption of traffic patterns inside 
or outside the physical plant. Long-range plan- 
ning of this type will permit minimal disruption of 
movement, both horizontally and vertically within 
the plant, and avoid relocation of functions as 
additions are made. 

The service functions of the medical school in- 
volve patient care in hospitals and outpatient 
clinics. Growth of research and service respon- 
sibilities frequently leads to the development of 
specialized hospitals, such as children’s, veterans’, 
psychiatric, chronic disease, rehabilitation, or 
others. The site should permit location of these 
facilities in relation to the major teaching hospital 
so that staff and students can be within a 5- to 10- 
minute walk. The teaching hospital and clinical 
science facilities should be placed on the site so 
that the educational functions relate to and con- 
nect with the basic science facilities. Outdoor 
facilities for rehabilitation of patients related to 
the clinic and recreation facilities for students re- 
lated to housing should be provided. The extent 
of these facilities varies widely among schools. 

The trend toward early marriage of medical stu- 
dents and the long hours spent in the school by 
students and house staff require that adequate 
space for housing be provided nearby. Apart- 
ment-type housing with play areas for children, 
within 5 minutes walking distance of the hospital, 
is preferable. 

The site should have access by a major highway 
for ready transportaion of patients, as well as 
access by students, staff, and visitors, and should 
be at some distance from a major airport to avoid 
noise. Increasingly, patients from inaccessible 
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areas who develop medical emergencies are being 
evacuated by helicopter, and a landing site free 
of obstruction is desirable in some cases. 

Transportation of students, staff, patients, and 
public is primarily by private automobile. <Ade- 
quate parking facilities should be provided con- 
venient to each element of the medical center in- 
cluding housing. This may take the form of 
divided shopping-center-type parking, preferably 
with trees, various types of paved surface parking, 
or multilevel parking garages. 

If possible, the site should be sloping so that 
more than one level of entrance to the buildings 
can be obtained and horizontal movement of sup- 
plies can take place at one level, without conflict- 
ing with horizontal movement of people at another 
level. Since supplies are now delivered by truck, 
a railroad siding is not necessary. Indeed, a site 
away from a railroad for reduction of noise and 
vibration is desirable. 


The direction of prevailing wind should be stud- 
ied so that buildings can be placed in relation to 
each other and to the campus and community to 
avoid windblown odors from cooking and incine- 
ration of animal waste and trash, bacteria from in- 
fected patients, chemical fumes, and low levels of 
radioactive isotopes. 

Site planning for a medical center may require 
extensive coordination with the State, county, city, 
and university engineering offices for utilities, 
service roads, bypasses, throughways, buffer green 
belts, and landscaping. 

The site for the animal farm is not usually con- 
tiguous to the medical center site because of land 
cost and because of odors and sounds generated. 
However, a minimum site of about 25 acres should 
be provided; recent studies indicate that 120 acres 
may be required (77). It should be located for 
convenient transportation to and from the animal 
quarters. 


Planning 


The physical layout of a medical school requires 
more than relating one part to another. Equal in 
importance is the incorporation of flexibility in 
design to provide for both short-range and long- 
range goals. If this is to be accomplished, it is 
necessary to examine some of the problems now be- 
ing experienced by existing medical schools to 
avoid making the same mistakes. 

An examination of a cross section of medical 
schools throughout the Nation brought into sharp 
focus a number of problems stemming from short- 
sighted planning. Both historical evidence and 
current trends indicate inevitable expansion to 
meet increased demands for teaching, research, and 
clinical space. Failure to consider the require- 
ments of a long-range program will result in in- 
creased construction costs and poor functional 
arrangements when expansion occurs. 

The most important step in planning medical 
school facilities is the development of a well- 
thought-out, comprehensive, long-range program. 
For this purpose, a planning committee with a 
full-time chairman is needed. For a new school, 
the dean of the medical school should be appointed 
before any detailed planning begins and should 
serve as committee chairman. The committee 
should be kept small and the members should be 
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selected for their objectivity in approaching such 
problems as curriculum, departmental structure, 
and space assignment. The university architect, 
as well as a financial representative of the univer- 
sity, should be included. 

The project architect should be selected and 
should attend all committee meetings dealing with 
space problems. As an orientation to the prob- 
lem, the committee members and architect will 
find it profitable to visit other schools, particularly 
those with buildings that are newly completed, 
under construction, or in the planning stage. The 
experience of other planning groups can help the 
committee to avoid some of the more common pit- 
falls. The various disciplines on the planning 
committee should visit other schools as a team 
rather than individually so that the same facilities 
will be seen from different points of view. The 
maintenance engineer should be employed as soon 
as possible, at the latest by the beginning of con- 
struction, so that he can familiarize himself with 
the nature and location of all mechanical facilities. 

Initial planning should include basic decisions 
on educational philosophy, curriculum, depart- 
mental structure, and number and kinds of stu- 
dents to be taught. The relationship of the medi- 
cal school to present or future schools of dentistry, 


nursing, pharmacy, or other health-related 
sciences should be established. The educational 
philosophy and current and long-range objectives 
of the school should be set forth in a written pro- 
gram often referred to as the “medical program.” 
Space estimates based on these objectives should 
be provided by the project architect. 

The “architectural program” should be devel- 
oped on the basis of the “medical program” and 
discussion with each department head on the space 
and equipment needs of his department. If no de- 
partment head has been appointed, it will be nec- 
essary to use consultants from other schools. 
Under these circumstances the detailed layout of 
the rooms and the selection of equipment should 
be deferred, if at all possible, until the depart- 
ment chairman is appointed. Otherwise there 
may be many requests for changes which may be 
expensive. However, department facilities should 
not be so “personalized” that a change in depart- 
ment head will result in excessive physical changes 
in the department. 

The committee must make decisions concerning 
departmental space allocations, student labora- 
tories and their auxiliary rooms, lecture and con- 
ference rooms, faculty offices and laboratories, and 
secretarial space for both basic and clinical sci- 
ence facilities. 

The requirements of each department in rela- 
tion to the common teaching, research, and sup- 
porting areas should be determined and the areas 
sized accordingly. These common areas include 
medical library, animal quarters, medical illustra- 
tion, isotope laboratories, lecture rooms, student 
lounge and lockers or study cubicles, and technical 
shops. 

The requirements for supporting facilities, 
including administration offices, student activity 
space, bookstore, post office, snackbar, and gen- 
eral building services must be determined. 

Preliminary planning should consider those 
areas of support that the university can furnish 
to back up the program in the medical school. 
Although it may seem more efficient to centralize 
housekeeping and maintenance, library, and tech- 
nical shops in the general university administra- 
tion, experience has shown that these functions for 
the medical school should be carried out in the 
medical school. Medical centers run on a 7-day- 
week, 24-hour-per-day schedule because of the 
nature of patient care and animal experimentation. 

If a new teaching hospital is to be constructed, 
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its size must be determined in relation to the needs 
of the students and the service responsibility of 
the school. If the hospital is to be built in a small 
community, major attention must be given to the 
sources of patients and the methods of referral 
and transportation. 

If an existing hospital is to be used, there must 
be careful planning with the hospital on altera- 
tions and new construction necessary to make the 
hospital suitable for teaching, as well as on admin- 
istrative control, staffing, and admissions policies 
of the teaching service. 

Common-use elements such as lecture rooms, 
cold rooms, departmental animal rooms, and stor- 
age rooms should be designed on the basis of ulti- 
mate capacity and placed where they will not 
interfere with future expansion of research, teach- 
ing, or patient-care areas. The number of stu- 
dents a school can accept may be restricted by the 
number of seats in the lecture rooms. 

Auxiliary rooms for teaching laboratories, cold 
rooms, and floor animal rooms should not be in 
a location that makes it difficult to expand without 
encroaching on adjacent areas, thus requiring ex- 
tensive alteration. 

Mechanical service installations should be sized 
for ultimate loads and capped connections should 
make provisions for future extensions. Utilities 
should be brought to or near office and other spaces 
so that they can be converted economically to lab- 
oratory use in the future if necessary. 


SCHEDULING 


The dean should be allowed at least 6 months 
to develop a program for a new school. 

The design of the basic science building, on the 
basis of the program developed, may require 6 to 
12 months; construction, an additional 18 months 
or more. It may be possible for students to enter 
214 years after the dean is appointed; usually it 
is safer to allow a minimum of 3 to 4 years. 

The design of the teaching hospital and clinics 
may require 12 to 24 months. Construction may 
require a minimum of 24 to 30 months, so that 
students may be expected to start work in the hos- 
pital 4 years after initial planning is completed. 
In some circumstances an additional 1 to 3 years 
is required. The schedule should be established 
so that the hospital is available by the time the 
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Figure 5.—Functional relationship of medical school elements. 


first class is ready for the third year in the medical 
curriculum. Since it will usually take 3 to 4 years 
for the hospital to be reasonably full, it may be 
wise to admit smaller classes during the first 2 
to 3 years than are anticipated when the program 
is fully developed. 

The appointment of department heads should 
begin at least as soon as the dean has completed 
developing his program. It may require at least 
6 to 12 months to recruit basic science and key 
clinical department heads, and they should be in 
residence at least 1 year before teaching in their 
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disciplines begins. It may require 12 to 18 months 
to recruit the remainder of the clinical department 
heads and junior faculty members in all depart- 
ments, 


FUNCTIONAL RELATIONSHIPS 


Of prime importance in planning medical 
schools is the relationship of its three major com- 
ponents: the basic science facilities, the clinical 
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FicvurE 6.—Functional relationship of medical school elements, University of Florida Medical School. 
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Ficure 7.—Functional relationship of medical school elements, University of West Virginia Medical School. 


science facilities, and the teaching hospital. For 
the most efficient movement of students, faculty, 
patients, and supplies, the three should be inter- 
connected, but for maximum flexibility in expan- 
sion each should be an independent element. Fig- 
ure 5 illustrates this relationship. The basic sci- 
ence and the clinical teaching and research facili- 
ties, in turn, should be attached to the hospital to 
permit easy access to patient units and other hos- 
pital facilities. The diagram also shows the possi- 
bility of expansion inherent in this relationship. 
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Figures 7-9 show the relationships of components 
in 4 existing medical schools. 

In the basic science facilities, the departments 
can be stacked above each other with teaching 
laboratories, faculty, research and office space, and 
lecture rooms for each department located on the 
same floor. The cadaver preparation and storage 
department is usually located on a floor accessible 
to grade for convenience in handling cadavers. 
Central animal quarters serve teaching and re- 
search areas for both basic science and clinical 












CLINICAL SCIENCE RESEARCH BASIC 
vis SCIENCE 
ANIMAL QUARTERS 7° °‘FL. RESEARCH 
MEDICAL 
LIBRARY 


Ficure 8.—Functional relationship of medical school elements, University of Washington Medical School. 
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Fiecure 9.—Functional relationship of medical school elements, University of Kentucky Medical School. 


departments. A location with direct connection 
to the circulation center and at grade level for 
access to a delivery entrance for animals is 
important. 

Other common-use areas should be located 
where they are accessible to both the basic science 
and clinical departments. Thus, a basement loca- 
tion for such facilities as the radioisotope labora- 
tory and technical shops is acceptable. Adminis- 
trative facilities, school post office, snackbar, 
student lounge, and bookstore should be accessible 
from a circulation center and are generally placed 
on the first floor. Study cubicles for basic science 
students should be convenient to both the medical 
library and teaching laboratories. The medical 
illustration area should be located for north light 
if possible. 

Locating the clinical science facilities in connec- 
tion with the circulation center provides access to 
the common-use facilities mentioned above. 
These clinical science facilities, similar to those 
provided in the basic science departments, con- 


30 


sist of faculty research and office space since third- 
and fourth-year students are taught in the hos- 
pital. Individual departments should be on the 
same floors as the patient-care units which they 
serve in the adjoining hospital. Study cubicles 
for third- and fourth-year students and house 
officers can be provided in the teaching hospital. 
Lecture rooms should be placed near the circula- 
tion center for greater flexibility of use. 

The arrangements and relationships of the ele- 
ments of the departments in both the basic and 
clinical sciences are generally similar. Facilities 
for an individual department should be on the 
same floor insofar as possible. Teaching labora- 
tories and their auxiliary spaces in basic science 
departments should be separate from but near 
faculty offices and research laboratories. This 
location encourages a close relationship between 
student and teacher. Elements such as floor 
animal rooms and cold rooms, which are found 
in each department, should be stacked for econ- 
omy. These facilities, together with lecture 


rooms, should be sized initially and located to take 
care of later expansion. 

Toilet facilities should be designed to accom- 
modate expansion. If located on a circulation 
center they will be accessible to adjacent depart- 
ments. Separate elevators for passengers and 
supplies are recommended. 


PROGRAM ASSUMPTIONS 


Because of the variations which exist among 
present schools and programs, it is apparent that 
space requirements for a new school cannot be 
stated dogmatically. There is great need, how- 
ever, for some benchmark for planning and for 
estimating the cost of facilities for a new school. 

In this publication, it is assumed that the basic 
science facilities, clinical science facilities, and 
teaching hospital are contiguous. 

The space considerations and requirements 
presented in this publication are for 2 hypotheti- 
cal schools including basic science facilities, 
clinical science facilities, and a teaching hospital. 
The first, School A, with an entering class of 64 
students and a hospital of 500 beds; the second, 
School B, with an entering class of 96 students 
and a hospital of 700 beds. 


School A 


1. Is a 4-year, university-based school. 

2. Provides space to house an entering class of 
64 medical students, with a planned expan- 
sion to an entering class of 96 students. 
Enrollment in third- and fourth-year 
classes will be 60, with future expansion to 
90. 

3. Provides office and laboratory space for a 
full-time faculty of 35 in the basic science 
departments and 60 in the clinical depart- 
ments. 

4, Provides space for 40 graduate students and 
postdoctoral fellows in the basic science 
departments and 30 in the clinical depart- 
ments. 

5. Provides either conventional or multidisci- 
pline teaching laboratories for the basic 
sciences. 

6. Has its own library, with ultimate capacity 
of 100,000 volumes. 

7. Has its own teaching hospital of 500 beds. 


TaBLE 11.—Assumed faculty, graduate students, and 
postdoctoral fellows for a 4-year medical school 





School A | School B 


Type of position and department | (entering | (entering 
class of 64 | class of 96 
students) | students) 

Full-time faculty: 
School total !......-...-- 95 135 
Basic science departments_-~-_---- 35 50 
‘Anatomy S22) ies SE eet Bei 7 10 
Biochemistry=—-— = —= 2s ae 6 9 
Pityaintoray se. aces = eet 6 8 
Microbiology 22-22 522222. .. 5 z/ 
Pathology <0 eek cee 6 9 
Pharmiacolory 292.0 es eo) 5 7 
Clinical science departments- ---- 60 85 
Medicine _.. 29. 230 sac 18 25 
purgery. 22. eee 15 21 
Pediatrics: 2222 222 28 3 5 8 
ODSteLrICn 22 uae tes yn 3 = 
PSY CUIAUE y= eee ene ee 10 14 
Radiolosye 2 = =e 5 7 
Preventive medicine_-_----- + 6 
Graduate students and postdoc- 
toral fellows: 
Benool totale. 255.22 5. 70 95 
Basic science departments-_ ------ 40 55 
IANOUOITY See ern ae ee i 10 
IBIOCHEMIS tye a= ee 10 14 
Physinlogyee-ee acs: --=-.--- 6 8 
Microbiology oss. 2 ens 6 8 
Pathology 5... 25.5224. ot 2 6 8 
PHarmacOloc yoo =e 5 #7 
Clinical science departments ?_-_-_- 30 40 
Medicine? 2228222" =e 8 11 
Surgery. <2 230 A ee 5 7 
Pediairicss = eee toe 3 4 
Obsteticss - snes ee 1 1 
Payonisg yee eee ne ee en 8 10 
Radiolotyaerceneee. ae ee 3 4 
Preventive medicine_-._---- 2 3 


1 Does not include staff for service functions in the 
hospital. 
2 Does not include house staff for hospitals. 


8. Has a budget of approximately $3.4 million 
a year. 

9. Has its own technical and maintenance shops, 
but heat is supplied from a central source. 
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10. Does not provide space for teaching students 
in other health professions such as dentistry 
or nursing. 


School B 


1. Is a 4-year, university-based school. 

2. Provides space to house an entering class of 
96 medical students with third- and fourth- 
year enrollment of 90 per class. 

3. Provides office and laboratory space for a 
full-time faculty of 50 in the basic science 
departments and 85 in the clinical depart- 
ments. 

4. Provides space for 55 graduate students and 
postdoctoral fellows in the basic science 
departments and 40 in the clinical depart- 
ments. 


32 


5. Provides either conventional or multidisci- 
pline teaching laboratories for the basic 
. sciences. 
6. Has its own library with ultimate capacity of 
100,000 volumes. 
7. Has its own teaching hospital of 700 beds. 
8. Has a budget of approximately $4.1 million 
a year. 
9. Has its own technical and maintenance shops, 
but heat is supplied from a central source. 
10. Does not provide space for teaching students 
in other health professions such as dentistry 
or nursing. 
For both schools, the assumed minimum staffing 
for faculty and graduate students by department 
is shown in table 11. 


Chapter 4 


GENERAL ADMINISTRATION AND SUPPORTING FACILITIES 


General Administration 


The dean of the medical school is responsible for 
the formulation and execution of policies of the 
teaching programs and for the general adminis- 
tration of the basic sciences, the clinical sciences, 
and the teaching hospital. Because of the magni- 
tude and complexities of these programs, the dean 
will require assistance from competent persons in 
these fields. 

The scope and nature of a medical school’s ad- 
ministrative activities and the facilities to accom- 
modate them will depend on the school program, 
the size of enrollment and faculty, the staffing 
pattern, and the relationship with the university 
administrative office. If the program includes ex- 
tensive postgraduate, resident, intern, continuing 
education, nursing, dental, and other programs, 
the responsibilities of administration are in- 
creased. Student assistance programs, including 
counseling and advisory service and scholarship 
and loan activities, may be included and space is 
required for personnel in these services. 

Research activities in medical schools and teach- 
ing hospitals continue to increase and expand. 
Personnel and facilities for accounting and coor- 
dination of research grants may be required. 

The dean’s office with accompanying secretaries’ 
offices and conference room are basic elements. 
Offices will be required for an assistant or associ- 
ate dean and his secretary. In larger schools an 
office for another assistant dean may be needed. 
Graduate and postgraduate divisions may have 
their own officers and offices. The research coor- 
dinator may have an office. A registrar’s office 
will be required to process applications for ad- 
mission, to supervise registration, and to maintain 
student academic records. These documents are 
maintained indefinitely and fireproof storage 
facilities to house them will be required. The 
size of public information and publications facili- 


ties will depend on the activities involved and the 
type of equipment required. Space should be pro- 
vided for accounting and fiscal operations and for 
storage of forms, punchcards, and other supplies. 
Facilities for public waiting will depend on the 
type and volume of visitor traffic. Public toilet 
facilities and pay phones should be conveniently 
located. The receptionist should be located so 
that she has a clear view of the waiting area and 
can be easily seen by visitors. Space for student 
interviewing and counseling is essential. A. po- 
tentially acceptable student may be informally 
seen 3 or 4 times prior to acceptance, and the num- 
ber of students formally interviewed is much 


TABLE 12.—WNet area for general administration for hypo- 
thetical schools with entering classes of 64 and 96 students 


School A | School?B 


Type of facility (entering | (entering 
class of 64 | class of 96 
students) | students) 


Square feet 


Wa ES SET SE SNR LSI ot 3, 900 4, 700 
Dean's oices eee ea ee 400 400 
Assistant dean’s office__.___- 200 | (2) 400 
Secretaries’ offices________-- 450 600 
Conference room...-...---- 500 500 
Business offices.....-------- 400 500 
Registrar and alumni-_-_-___-_- 250 300 
Postgraduate office._______- 250 300 
Scholarship and grants__-_-_- 250 400 
Records} ...xeckisut ceaosiesl 200 300 
Public information and pub- 

HGS GLOTIS 5 ek oe oe eae 200 200 
Piuplic' toiléts=---- eee 200 200 
Waiting room v2. 222222222 500 500 
HLorageiss os. Les ees we 100 100 
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larger than the number accepted. Wives of stu- 
dents may also be interviewed. 

The administrative department should feature 
hospitality, pleasant and attractive design, and 
ease of access for students, faculty, and the public. 

If the medical school is distant from the uni- 
versity or if university policy so provides, some 
administrative functions such as purchasing, per- 


sonnel services, and accounting and budgeting 
may be duplicated in the medical school. If the 
medical school and teaching hospital are separate, 
some administrative and service facilities may also 
have to be duplicated in the hospital. 

Table 12 gives the net area for administration 
for hypothetical schools with entering classes of 
64 and 96 students. 


Medical School Library 


The medical school library (22) includes the 
offices, work areas, stacks, carrels, vaults, reading 
rooms, alcoves, conference rooms, audiovisual 
rooms, and other related spaces required by the 
maintenance and service responsibilities connected 
with the care and use of recorded medical informa- 
tion (13). These responsibilities include the ac- 
quisition of medical books, periodicals, films, and 
related reference materials from suppliers 
throughout the world; cataloging and classifying 
them; providing an approach to them through a 
public catalog; providing a reference and biblio- 
graphical service; and maintaining and servicing 
reserve and browsing areas, general circulation, 
special collections, periodicals sections, and the 
audiovisual programs of the library (14). They 
also include the assigning of carrels and other 
reference-work areas to faculty, students, physi- 
cians of the community, and other users; fulfilling 
interlibrary loan service obligations, including 
micro- and page-size photoduplication services; 
and giving instruction in the use of the library 
(15). In programing and designing the medical 
school library, consideration should be given to 
the probable impact of future regional branches 
of the National Library of Medicine and the 
computer-based bibliographic retrieval and publi- 
cation system called MEDLARS—Medical Lit- 
erature Analysis and Retrieval System. 

The medical school library should be located so 
that its resources are quickly available to students, 
research workers, faculty members, hospital staff, 
and practicing physicians. Unless there are large 
medical research collections nearby, the library 
should be equipped to accommodate 100,000 vol- 
umes and 1,600 scientific periodicals. However, 
the proximity of a large medical collection does 
not justify an inadequate medical school library. 
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A medical library should provide efficient ac- 
commodations for reference materials, readers, 
and library staff. The chief librarian should par- 
ticipate in the programing and planning of the 
library as early as possible, since libraries take 
longer to assemble than other departments of the 
medical school. Provision should be made from 
the beginning for all material in departmental 
libraries to be centrally cataloged. 

Table 13 gives the net area for a medical school 
library of 100,000 volumes and 1,600 periodicals. 
Since medical library collections tend to increase 
rapidly, the library should be planned for future 
expansion. 

In designing the library, maximum flexibility 
should be a prime consideration. Changes take 
place in the way a library is used, and new devices 
may in the future change conventional library op- 
erations. Therefore, the modern medical library 
provides open space with necessary divisions in 
the form of partitions which can be moved. 

Shelving, whether in stacks or in reading areas, 
should be standard library equipment, with stand- 
ard interchangeable parts. Standard sections, 
usually 3 feet long, should be used throughout, 
with only such exceptions as floor layout may 
demand. Those for medical books have a shelf 
depth of 10 inches. One 3-foot-long, single- 
faced section will accommodate approximately 
100 volumes. The weight of bookstacks should be 
considered in the structural design of the building. 

Service aisles between stacks should not be less 
than 8 feet wide. Main aisles should be at least 3 
feet 6 inches wide. If bookstacks are on more than 
one level, or are not on the level where books are 
received, vertical transportation must be provided. 
A full-size self-leveling elevator to accommodate 
a book truck and the operator is more efficient than 


TABLE 13.—WNet area for a medical school library of 100,000 
volumes and 1,600 periodicals for hypothetical schools 
with entering classes of 64 and 96 students 


Type of facility 
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Schools A 
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feet 


29, 560 
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500 
600 
520 
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240 
200 
200 
200 
120 
120 
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240 
240 





dumbwaiters and booklifts. Elevators in the li- 
brary should be all purpose and not designed for 
any specific use. Stairs should be provided be- 
tween stack levels. 

Students and faculty members should have free 
access to stack areas which should be provided 
with carrels for work and study. These are 
usually alcoves, preferably adjacent to windows, 
each equipped with a desk, reading light, and 
chair. They should be provided at the rate of 1 
for each 10 students. However, fewer may be re- 
quired if individual study cubicles for students are 
provided elsewhere. Provision of closed carrels 
for assignment to those using large amounts of 
assembled library material or for use as typewriter 
rooms will depend on the program. 

Other rooms often associated with the stack area 
are a microfilm storage and viewing room and a 
room for the storage of motion-picture films and 
slides. A relatively soundproof room for photo- 
duplication facilities is necessary. 

The number of reading areas can be determined 
only by the needs of the individual school. An 
area for general reading and open-shelf reference 
work may be supplemented by a number of smaller 
reading areas, rooms, or alcoves. The main read- 
ing area should be near the main catalog and cir- 
culation desk. If individual student study cubi- 
cles are not privided in the school, student reading 
areas in the library should accommodate from 25 
to 50 percent of the total enrollment of the medical 
school and students from other programs who re- 
quire access to the collection. Students seated at 
tables require a minimum of 25 square feet of space 
each. Additional seating allowance should be 
made for faculty and research staff and other users. 

A separate alcove with shelves, or a section of 
shelving in the main reading area, should be pro- 
vided for unbound journals. If sloping display 
shelves are used for current issues of journals, open 
shelving underneath for housing unbound earlier 
issues are more convenient than closed compart- 
ments. 

A room with paging facilities may be provided 
for the use of those on call. Small study rooms 
for group conferences of 4 to 6 persons each should 
also be included. An area should be provided in 
the lobby or near the reference desk containing 
nontechnical books for browsing. A film- and 
slide-projection room and a sound-tape room, each 


35 


to accommodate 16 students and an instructor, may 
be required depending on the program. Both 
rooms should be soundproofed and designed so as 
not to distract readers in other areas. A micro- 
film reading room is necessary. A medical history 
room may be required and may be a combined med- 
ical history and rare medical book room, in which 
case protected windows, doors with locks, a fire- 
proof vault, and special air conditioning will be 
required. Well-lighted exhibit cases should be 
provided adjacent to the entrance to the library 
and its main lanes of traffic. Public toilets, rest- 
rooms, coatrooms, and janitor services should be 
convenient to the reading areas. 

The book charging desk, located near the en- 
trance, should control the exits from reading areas, 
workrooms, and stacks to minimize book loss. ‘The 
card catalog should be close to the main entrance 
and near the circulation desk and the acquisition 
and cataloging rooms. <A staff workroom with a 
sink should be provided. Provisions should be 
made so that noise generated by activities at these 
areas does not distract readers. 

Acquisition and catalog rooms are needed to 
order, receive, classify, and catalog books, and 
prepare them for use. One workroom subdivided 
into alcoves by double-faced bookshelves may be 
provided for this activity instead of separate work- 
rooms. These rooms should be near the public 
catalog and should have direct access to the stack- 
room; 100 square feet should be allowed for each 
staff member. 

An office for the head librarian and one for an 
assistant should be provided as well as offices for 
the reference staff librarian and the circulation 
librarian. Offices for other administrative per- 
sonnel may also be required. A reception-secre- 
tary’s office should be provided adjacent to the 
head librarian’s office. A departmental conference 
room may be required. A storage room for office 
supplies should be included. The head librarian’s 
office should be accessible both to the staff work- 
rooms and library clientele. 


Usually the quantity of material coming into a 
medical library will warrant provision of a re- 
ceiving room. Such a room is best located on the 
ground floor with access to an unloading platform. 
The room should be large enough to permit un- 
packing and sorting of materials. A worktable, 
shelving, and shipping equipment should be pro- 
vided. Lift service, preferably an elevator which 
will hold loaded book carts, between the receiving 
room and the acquisitions department should be 
provided where these areas are on different floors. 

Most medical school libraries rely upon outside 
services for binding and rebinding books, serials, 
and pamphlets. However, there is usually 
enough minor repair work to be done within the 
library to justify a repair room. 

Vending machines for food and drink may be 
required for the convenience of library personnel, 
students, and staff members working late at night, 
on holidays, and on weekends. These should be 
located outside the library proper and be provided 
with space for tables. 

Toilet and coatrooms should be provided for 
library staff and visitors. Janitor facilities 
should also be provided. 

Air conditioning with special attention to hu- 
midity control is essential in a library, not only 
for the comfort: of readers and staff, but for the 
preservation of the reference materials and the 
elimination of dust and fungi. 

Controlled natural light is desirable. Whether 
artificial illumination should be incandescent or 
fluorescent, or both, and the type of fixtures, are 
matters of preference. Tabletops, other surfaces, 
and furniture should be matte finish to minimize 
glare. Floor, wall, and ceiling materials and 
colors should be carefully selected to promote — 
quiet, pleasant and attractive appearance, and re- 
duce maintenance. Special attention should be 
given to acoustics throughout the library; carpet- 
ing should be considered. (See also sections on 
Lighting and Materials and Finishes in ch. 8, 
pp. 168 and 170.) 


Animal Quarters 


The need for controlled care of animals to meet 
teaching and research requirements is reflected in 
the provision of a central animal service in an 
increasing number of medical schools. Through 
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centralized operation under qualified professional 
direction, research projects can be more efficiently 
provided with animals of required genetic back- 
ground and free of disease and with variables 


under strict control. Centralized operation pro- 
motes better organization, resulting in proper 
animal care, and saves space and equipment 
(16,17). 

The central animal service is responsible for 
the procurement and breeding of animals through 
the maintenance of breeding colonies and stock- 
animal pools required by the medical school, for 
housing the animals at all times under the highest 
standards, and for special care required during 
experiments. An adequate supply of food, bed- 
ding, and other supplies required for the 
operation of the service should be maintained. 
Cage and rack washing and sterilization, disposal 
of wastes and animal carcasses, and proper main- 
tenance of equipment are also important responsi- 
bilities. Administrative functions include pur- 
chase of animals from approved sources, record- 
keeping, and inventory of animals, supplies, and 
equipment. 

The central animal service should be directed by 
a specialist who works with an animal-care com- 
mittee composed of members from the departments 
which use animals. The director should be a 
veterinarian, although he may be a medical 
scientist from one of the basic science depart- 
ments. 

The location of animal quarters on the ground 
floor, where direct-connected outdoor animal runs 
and truck unloading facilities can be provided with 
complete separation from any other function, has 
many advantages. 

If the central animal quarters are on an upper 
floor or on the roof, vertical movement of animals 
and supplies is increased and additional service 
elevators may be required. This location can also 
produce unpleasant and hazardous conditions. 
Clogged drains which result in overflow of wastes 
have been responsible for ruined experiments and 
damage to books, records, and equipment. The 
ground-level location saves time and labor through 
direct delivery of supplies and animals and mini- 
mizes the danger of overflowing waste lines. A 
separate entrance to serve the animal quarters is 
essential. Space needs for animal quarters will 
increase with any increase in class size or in re- 
search activities. Provision should be made for 
expansion in the initial planning. 

However, a vivarium in an adjacent wing with 
its own vertical transportation for animals, animal 
supplies, and personnel may serve the needs of re- 
search better than an animal facility at grade level. 
The floors of the vivarium should communicate 


with those of the adjoining structure so that ani- 
mal rooms are horizontally contiguous to the re- 
search and teaching laboratories using them and 
so that animals can be transferred to the labora- 
tories without traversing corridors of other areas. 
If a vivarium is provided, animal-holding rooms 
are not usually required within research areas. 

Animal quarters are composed of a number of 
different kinds of areas. Each has its own re- 
quirements in space, finishes, temperatures, air 
changes, and location. In animal areas, provision 
must be made for the reception, quarantine, and 
isolation of incoming animals near the animal 
entrance; for housing different species; for exer- 
cising animals; and for specific research projects. 
Isolation rooms for infected animals, each with a 
vestibule containing facilities for gowning and 
scrubbing, are required. Special areas include 
operating rooms with related facilities such as 
scrubup, sterilizing and sterile supply, and recoy- 
ery; treatment room; X-ray room; and autopsy 
room. Laboratory facilities should be provided 
for routine work concerned with receiving and 
quarantine and for the research activities of the 
director. A director’s office separate from his 
laboratory and secretarial and record offices are re- 
quired. Service areas consist of storage for bed- 
ding, food, and equipment; special diet kitchen 
with refrigerated storage; cage and rack washing 
and sterilizing facilities, including space for stor- 
age of reserve clean cages; facilities for disposing 
of wastes (incinerators and/or garbage disposals) ; 
staff toilet and locker rooms; and a separate re- 
celving entrance. Cage and rack washing, sterili- 
zing, and storage facilities should be sized to serve 
not only the needs of the central animal quarters 
but also those of the animal-holding rooms on the 
various floors. Interchangeable racks and carts 
of good quality should be used. Although better 
quality cages such as stainless steel represent a 
higher initial cost, they will actually be more eco- 
nomical since with reasonable care and mainte- 
nance they will last indefinitely. Purchase of racks 
and carts should be supervised by the director. 

Table 14 gives the net area for animal quarters 
for the 64- and 96-student class hypothetical 
schools. 

Animal rooms should be isolated from each other 
with no connecting openings and arranged to sep- 
arate clean and contaminated functions. <A serv- 
ice corridor may be provided in addition to the 
main access corridor to allow the removal of soiled 
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Taste 14.—Net area for animal quarters for hypothetical 
schools with entering classes of 64 and 96 students 





School A | School B 


Type of facility (entering | (entering 
class of 64 | class of 96 
students) | students) 


Square feet 


Motabnetiared seas seer == 11, 980 14, 860 
Animal rooms: 
Total soo cae foes eee 9, 730 11, 830 


Coldblooded animals and 
Aquarium. os seeceeous se 140 200 
Guinea pigs, rabbits, ham- 


sters, rats, and mice- ----- 1, 800 2, 700 
Primate oe sous -= ance = 280 400 
Cats. 2020. (bea =e ees 250 370 
Dogs-22 Lives sae ees 2, 100 3, 000 


Animal reception-quarantine_| (3) 300 | (8) 300 
Cage washing and steriliza- 


ONY. 2 2. cea ee ae eS 350 350 
Cage'storage_-- 2=_ =. Seo - 280 280 
Bedding storage_----------- 300 300 
Food storage and prepara- 

tionee. Feb ee ae oata ae 750 750 
X-ray and fluoroscopy - ----- 400 400 
Sterile isolation_____-------- (3) 600} (3) 600 
Routine laboratory --------- 200 200 
Veterinarian’s research lab- 

oratory tig. 2s-5- e222 630 630 
Veterinarian’s office___---_-_- 250 250 
Tsolations-22- so 45=—202 = 230 230 
ASOD RV cco om o's Se ote ae 300 300 
Animal morgues. 3.2 eee 70 70 
Incinerator: Su28- Saas oe 220 220 
Keeper’s locker_....-------- 280 280 

Animal surgery rooms: 

OCG oe ee ee tee 2, 250 3, 030 
Operating 2 eee 224 a2Se8 (3) 900] (5) 1, 500 
Scrubup ss sees eee ee 180 360 
RGGOVely. Wet oi ose So 200 200 
Cleanins 22 eae ea ee 300 300 
Instruments ec esses see ae 270 270 
Central sterilizing. -.__--.._- 400 400 


bedding and other material at the rear of a range 
of cages rather than through the main corridor. 
Borrowed light in corridor partitions and between 
rooms should be avoided since light bothers some 
animals. Windows, if used, should be placed at 
least 6 feet above the floor so that animal cages 
can fit below them. Each room should have a 
sink and soap dispenser. Thesize of animal rooms 
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will vary with the species housed, but is usually 
limited by the number of animals one attendant can 
handle. A vestibule at the entrance to a block of 
rooms where the attendant can change clothes and 
shoes is recommended to help reduce infection. 

The construction of animal quarters should be 
fire resistant, vermin- and insect-proof, and above 
all easy to clean. Recesses, cracks, and pockets 
should be avoided. Bases should be coved. Spe- 
cial attention should be given to such openings be- 
tween rooms as pipes, conduit, and telephone wir- 
ing. Doorsills will prevent water from leaking 
into the corridor when floors are washed down, but 
are not as convenient for moving cage racks in and 
out of rooms. 

Wall surfaces should be smooth, hard, and easily 
cleaned. Ceramic tile is often used, but is easily 
damaged by cage racks. For protection of wall 
surfaces from such damage, a 6-inch curb may be 
provided. Cinder- or concrete-block walls must 
be laid up with tight joints and covered with a 
moisture-resistant material. 

Doors should be 3 feet 6 inches wide to permit 
easy passage of cage racks, and all hardware 
should be recessed. 

Floors must be able to resist the disintegrative 
action of the organic salts and acids in animal 
urine. Quarry tile with acid-resistant joints is 
satisfactory, but should not be used in the corri- 
dor because of the noise created by cage carts as 
they bump along the joints. Concrete floors, well 
compacted and troweled, are also satisfactory. 
Asphalt, rubber, and viny] tile floors are not recom- 
mended. 

Floor drains are suggested for monkey and dog 
rooms. These should be 6 inches in diameter of 
the flushing type with special hair traps to avoid 
clogging. Use of floor drains in smaller animal 
rooms will depend on whether the rooms are hosed 
down regularly or swept and wet-mopped. 

The provision of air conditioning in animal 
quarters is essential to good operation. Because 
of the varying needs of different animals, each 
animal room should have its own temperature and 
ventilation controls with negative air pressure in 
the room. Dual controls ‘should be used to guard 
against failure. Twelve to 15 air changes per 
hour are required with no recirculation. 

All rooms should have waterproof electric out- 
lets installed 5 feet above the floor. 

In addition to the animal quarters at the school, 


an animal farm may be provided with outside pens 
or exercise runs for dogs and large animals, and 
provisions for quarantine of new animals, for 


breeding special strains of small animals required 


by specific projects, and for care of animals under 
long-term observation and experimentation (7/7). 


Departmental Offices 


Each basic science and clinical science depart- 
ment faculty member requires office space for his 
departmental activities and laboratories for re- 
search. The head of each department requires an 
office with a desk, reference table, and space for 
a conference of several persons located near his 
research laboratory and adjacent to a secretary’s 
office. 

The conference room, which will be used for 
meetings of groups of students, should accom- 
modate about 20 persons. Shelving for depart- 
mental books and periodicals and storage space for 
slide projectors, models, and other visual-aid 
equipment, chalk boards, and roll-up projection 
screens should be provided. In the clinical de- 
partments, X-ray view boxes are required. 

The secretary’s office may handle the secretarial 
work for the entire department and should be 
sized for the ultimate expansion of the depart- 
ment, although some schools may prefer to dis- 
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tribute the secretarial personnel throughout the 
department. 

Associate and assistant professors should be as- 
signed smaller private offices. Instructors often 
share offices, or they may use the research labora- 
tory in which they work. However, it is preferable 
to provide an office and laboratory for each faculty 
member. . 

For space estimating, a unit of 16 modules may 
be used as the primary unit for each department. 
As shown in figure 10, the unit provides office 
and research laboratory space for the department 
head, 8 or 4 additional faculty members, and 2 to 
4 graduate students or postdoctoral fellows, as 
well as a conference room and secretarial space. 
The balance of the staff can be housed in additional 
8-module units each accommodating 5 or 6 people 
and providing laboratory, office space, and sup- 
porting facilities. An additional 2-module space 
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Fiaure 10.—Diagram for departmental office and research area. 
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is required for each additional faculty member. 

Other facilities used in common in the depart- 
ment usually include animal rooms, cold rooms, 
storage rooms, and statistical or data-analysis 
workrooms. These spaces should be arranged to 


provide for expansion. Provision of rooms such 
as storage rooms, which are assigned interim func- 
tions, can be used for absorbing additional faculty 
or research projects. To be effective, such rooms 
should have all required utilities available. 


Research Facilities 


Research laboratories should be provided for 
faculty members, postdoctoral fellows, and gradu- 
ate students in each department (18, 19). 

The use of modules in planning laboratory 
facilities permits flexibility in utilization of space 
where changes in space requrements are common. 
Utilities and duct connections should be so pro- 
vided that when space is changed utilities are 
available without undue pipe runs or perforations 
of walls or ceilings. 

The equipment of research laboratories will vary 
with the kind of activity performed in them. It 
should be possible to rearrange work counters, 
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microscope benches, and sinks, and to vary the 
size of the room as required without undue labor, 
inconvenience, or expense. This is most easily 
accomplished if all utilities and ducts are properly 
sized and located in such a way as to make them 
available to all parts of the laboratory wing. 
This includes space not designed originally for 
laboratory use, because experience indicates that 
when the need arises any space—oflice, storage, 
or conference room—may be converted to labora- 
tory use. 

Some possible arrangements of research labora- 
tories are shown on figures 11-14. ‘The fume hood 
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Figure 11.—Layouts for research laboratories. 
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Ficuge 12.—Perspective drawing of a 1-man laboratory. 
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Ficure 13.—Perspective drawing of a 2-man laboratory. 
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is shown on the corridor wall for convenient rela- 
tion to the duct space; however, it should be pos- 
sible to locate the fume hood anywhere in the 
laboratory and to hook up a fume hood to any 
laboratory even if its original use does not require 
one. Recent developments in fume-hood design 
should be investigated. 

Counter heights will vary—31 inches for sit- 
down work and 87 inches for standup work are 
most commonly used. The choice of a peninsula 
or island counter in larger laboratories may vary 
with the research project. Island counters can be 
used on all sides but are more expensive to install 
and alter; peninsula counters are more flexible 
with respect to air, vacuum, water, gas, drainage, 
and electrical services required. 

An additional 2-module space adjacent to the 
large laboratory can be divided to provide an 
office for an instructor and a special instrument 
or storage room (fig. 15). A 2-module space may 
be used for 4 study cubicles for postdoctoral fel- 
lows (fig. 16). 

Cold rooms are required in the laboratory wing 
of each department. ‘They are refrigerated rooms 
for several workers who do procedures at low 
temperatures. A counter with sink, undercounter 





cabinets, and shelving are usual equipment. 
Electrical, air, and vacuum connections are re- 
quired. All safety features such as safety door 
latches and warning’ lights should be installed. 

The term “animal-holding room” is used to 
designate areas within a basic science or clinical 
department where small animals are held for a 
short time. The animals are assigned to a staff 
member conducting studies requiring close, 
periodic observation or experimentation over a 
short time for a limited number of animals. 
These rooms may also be available to medical stu- 
dents performing animal experiments. 

Space is required for racks of cages, often 
placed back to back in the center of the room, with 
a single line of racks placed against the walls. 
A 31-inch-high counter with sink and drainboard 
along one side of the room may be needed. 
Space for food is necessary and in some instances 
a domestic-type refrigerator may be required for 
storage of laboratory specimens. Cage and rack 
washing is usually handled in the central animal 
quarters; however, in some departments an auto- 
clave is needed for sterilizing cages prior to wash- 
ing. Controlled lighting may be necessary to 
promote breeding. 


Ficure 14.—Perspective drawing of a 3- or 4-man laboratory. 
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.—Perspective drawing of an office and equipment room. 


Fiaure 16.—Perspective drawing of study cubicles. 





Ficure 15 





Animal-holding rooms, located close to an eleva- 
tor which also serves the central animal quarters, 
eliminate the hauling of animal cages through 
public corridors. 

Animal operating and recovery rooms should 
be located in central animal quarters. Where 
vivaria are provided on each floor adjacent to 
departments, they should substitute for animal- 
holding rooms. 


An acoustically treated statistical workroom for 
calculators and worktables provides for prelimi- 
nary charting and graphing of data. 

_If properly located and provided with the neces- 
sary utilities, storage rooms can be used for ex- 
panded research activities. Those shown on the 
accompanying space diagrams are located and 
sized to allow for expansion. A 4-module central 
equipment room should be provided in each 
department. 


Auditorium and Lecture Rooms 


The auditorium and lecture rooms are important 
teaching facilities for all the medical school de- 
partments and the teaching hospital. They should 
be located for convenient use by faculty and stu- 
dents from the clinical departments, the teaching 
hospital, the basic science facilities, and by outside 
groups such as those in continuation education 
programs. 

Since auditoriums and lecture rooms cannot 
readily be expanded beyond their originally con- 
structed size, they should be designed initially on 
the basis of utlimate capacity requirements. 


AUDITORIUM 


The hospital auditorium is necessary to any 
medical education program. It is used for demon- 
strating patients to students and should be at- 
tached to the teaching hospital so as to provide 
maximum convenience and the least movement of 
patients. Ramps should be provided for bringing 
in wheelchair and stretcher patients. Table 48, 
p. 154, gives the area for the auditorium. 

The minimum seating capacity required for 
teaching in a university hospital auditorium is 
equal to the total number of students in the third- 
and fourth-year classes plus 50 percent additional 
seats. 

In addition to regular instruction of medical and 
other students the auditorium will be used for 
such activities as clinical pathological conferences, 
staff meetings, personnel training sessions, public 
lectures, and continuation education courses for 
practicing physicians. 

Continuation education programs may include 
a series of full-day lectures for a period of several 
consecutive days or 1 day a week for several weeks. 
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Therefore, a second auditorium or additional lec- 
ture rooms may be required since this prolonged 
use of the lecture facilities may conflict with reg- 
ular undergraduate teaching schedules. The use 
of an auditorium elsewhere on the university cam- 
pus or in the community is not practical for such 
courses since lectures may include demonstration 
of patients. Moreover, travel to and from sep- 
arated facilities wastes faculty time. Whether an 
additional auditorium or lecture room is needed 
will depend on the size and character of the 
programs contemplated. 

For auditoriums most authorities prefer fixed 
seats with dropleaf tablet arms, arranged in thea- 
ter fashion with a sloping floor. The auditorium 
should have a low stage to facilitate the demonstra- 
tion of patients and should be equipped for the 
installation of closed circuit television. Projection 
facilities for sound films and slides, lighting con- 
trols, chalkboards, public-address systems, and 
closed-circuit TV for doctors’ paging should be 
provided. 


LECTURE ROOMS 


A significant portion of the instruction in a 
medical school involves the use of lecture rooms. 
Interdepartmental presentations, clinical patho- 
logical conferences, and continuation education 
programs also require lecture rooms. 

A minimum of 3 lecture'rooms should be pro- 
vided in the basic science facilities as follows: 2 
sloping or stepped-floor lecture rooms of 120-150 
seats each for use primarily in basic science 
courses, and 1 sloping or stepped-floor lecture room 
of 80 seats for graduate-student instruction, con- 


tinuation education, and other programs. Table 
26, p. 84, gives the area for lecture rooms for a 
hypothetical basic science facility. 

Two 150-seat lecture rooms of sloping or step- 
floor type should be provided as part of the clinical 
department facilities and the teaching hospital. 
Table 48, p. 154, gives the area for lecture rooms 
for a hypothetical clinical science facility. 

Lecture rooms included in the tables are sized 
to accommodate a class of 96 students, with 25 
percent additional seats for use of graduate stu- 
dents, visiting faculty members from other 
departments, foreign-visitor groups, and others. 

Although a class size of less than 96 students 
may be contemplated in the initial planning of a 
new medical school, it will be advantageous to 
construct lecture rooms on the basis of the maxi- 
mum class size since it is not feasible, because of 
structural and other limiting factors, to enlarge 
lecture rooms after they are constructed. 

Lecture rooms should be located near elevators 
and stairs to minimize noise and traffic congestion 
in the corridors. Stairs should be wide enough to 
encourage their use by students and relieve the load 
on the elevators. The main entrances to lecture 
rooms should be located at the rear, although cor- 
ridor access to the demonstration areas of lecture 
rooms is essential for bringing in tables and other 
large equipment. 

A minimum distance of 10 to 12 feet should be 
provided between the first row of seats and the 
back wall of the demonstration space. 

Fixed seats with dropleaf tablet arms are gen- 
erally preferred for lecture rooms. Such seats are 
usually 26 inches in width and require a minimum 
back-to-back spacing of 36 inches. For a rough 
estimate of lecture-room seating area size, includ- 
ing aisles and crossovers, 10 square feet per person 
may be used. 

Demonstration areas in all lecture rooms should 
be equipped with chalkboard, X-ray film illumina- 


Study 


The decision to provide study cubicles (10) isa 
major one and should be made in the early stages 
of planning as the area required will be extensive. 
Consideration should be given to the use of 
study cubicles within the basic science and clinical 


tors, and rollup projection screens. A lavatory 
may be necessary for the demonstration areas. 

A projection area with platform, projector table, 
and convenient electrical outlets should be pro- 
vided in each lecture room. Sound amplification 
equipment with conduits for loudspeakers for 
sound movies should be installed. Projectors are 
noisy and some sound-absorbent baffling may be 
required if a separate booth is not provided. 

Most recently constructed medical school lecture 
rooms are windowless. The exclusive use of arti- 
ficial lighting simplifies the problem of “blackout” 
for movies or slides. General illumination in the 
50-footcandle range, with dimmer-switch controls 
at both the demonstration area and at the projec- 
tion platform, should be provided for each lecture 
room. Spotlighting to illuminate the demonstra- 
tion area is essential. Shielded step lights and 
aisle lights should be installed. Lecture-room 
clocks should be at the rear or side with illu- 
minated dials, and exit and emergency lighting 
should comply with applicable codes. 

Lecture-room air conditioning should be de- 
signed initially for maximum requirements since 
the rooms will be used to capacity as the student 
population increases. The system should be in- 
stalled so as not to exceed noise levels recommended 
for this type of room. , 

Acoustical properties of the lecture rooms should 
insure ease of listening throughout the seating 
space. Sound transmission through walls and 
doors should be minimized. Floor coverings 
should minimize noise. Ceilings of adjacent main 
corridors and lobbies should be acoustically 
treated. 

Auxiliary spaces which may be required for the 
use of the lecture rooms, such as storage rooms for 
visual aids and portable equipment, coatrooms, 
toilet rooms, and telephone booths, will be deter- 
mined by the individual school. Public toilets 
should be convenient to lecture rooms. 


Cubicles 


departments for postdoctoral fellows, and in the 
teaching hospital for the house staff. 

Cubicles for medical students in the first 2 years 
should be located in the basic science area. For 
third- and fourth-year students, cubicles should 
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be in the teaching hospital. Tables 26 and 49, 
pp. 84 and 154, give the net area for cubicles for 
hypothetical schools. 

Each cubicle contains a desk with drawers on 
one side; a cabinet above the desk for books with 
a built-in fluorescent study light underneath; and 
a locker which, in addition to hanging clothes, 
may be used for microscope storage. A duplex 
outlet is necessary to attach the microscope. The 
locker not only provides privacy by forming a 
barrier, but also eliminates the necessity for sepa- 
rate locker rooms. Figure 16, p. 43, shows a 
perspective drawing of 4 study cubicles. 

An allowance of 50 square feet per cubicle is 
adequate. This includes desk, locker, chair space, 
and adjacent aisle. If aisles are double loaded 
(cubicles on either side), privacy for the student 
may be obtained by staggering the cubicles so 
that desks are not directly opposite each other. 

Since study cubicles are a place for quiet and 
uninterrupted concentration, acoustics and sound 
transmission are important design considerations. 
Comfort air conditioning is recommended. 


It is desirable to have a lounge area nearby 
where discussions among small groups can be held 
without disturbing students in the study cubicle. 
Chalkboards and tackboard should be provided 
in this area and vending machines should be 
available. 

If the study cubicle-clothes locker combination 
is not used, separate student locker rooms for 
male and female students should be provided. To 
conserve students’ time and to ease elevator traflic, 
locker rooms should be located close to the line 
of travel to teaching areas. The proximity of 
the hospital should determine the necessity for 
separate locker rooms for third- and fourth-year 
students. 

A toilet room should be connected to each locker 
room or study cubicle area and showers should 
be provided in the basic science area. If study 
cubicles with lockers are installed, a dressing room 
is required adjacent to toilet and shower room in 
the basic science facilities. A restroom for women 
should be included. 


Student Activity Facilities 


Lounge.—A lounge for students and house of- 
ficers should be provided for relaxation, indoor 
recreation, and as a place where they may meet 
their wives and friends. 

Space may be provided for such activities as 
pingpong, billiards, and cardplaying. <A recessed 
or screened area with vending machines is de- 
sirable. A kitchenette for preparing coffee and 
snacks is provided in some schools. Shelving for 
books and current magazines, an aerial for TV, 
and a storage closet adequate for card tables, 
phonograph records, and other equipment should 
be provided. Public and house telephones should 
be available. 

Facilities should be provided for outdoor 
recreation. 

Activities office—A student activities office near 
the student lounge may serve as headquarters for 
such activities as student organizations, honor 
medical societies, student publications, and student 
council, and may be the center of inquiry regarding 
athletic, recreational, and social events. There 
should be space for typewriter desks, file cabinets, 
and shelving. If the activities office is to serve 
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as an information center, a service counter and 
bulletin board would be desirable. If the office 
is to be used for student publications, space for 
duplicating machines will be required. 

Laundry collection The medical student often 
wears more than 1 coat per day in the basic science 
courses. To maintain a supply of clean linen, a 
laundry collection station convenient to the student 
lounge or locker room should be provided with a 
pickup and delivery counter. 

Bookstore.—The bookstore of a medical school 
offers the latest editions of medical and other 
related books and periodicals and may stock items 
usually found in drugstores. This combination is 
economical in space and clerical personnel. The 
bookstore may be a branch of a university campus 
store or a part of the administrative department of 
the medical school. 

The bookstore, although primarily for students, 
should be available to all persons using the build- 
ing. Its location on a main floor of the medical 
school is preferable. 

Health office——Many universities have some 
form of student health office for minor ailments 


as well as an infirmary. If a medical school is 
attached to a university, the medical students may 
use the university health office. However, if it 
is remote from the rest of the university a separate 
office may be warranted. 

A student health office will serve the entire 
4-year student body, half of which will be studying 
in the basic science areas, the other half in the 
hospital. Locating the health office adjacent to 
medical school administrative offices may be de- 
sirable if they are near the hospital. Otherwise, 
a hospital location is suggested. 

The health office should have a waiting area, 
an office area, and an examining room and should 
provide space for a medical cabinet, a small do- 
mestic refrigerator for storing pharmaceuticals, an 
examining table, a portable examining light, 
weighing scales, storage cabinet for incidentals, 
a clothesrack, and a lavatory. 


TaBLE 15.—WNet area for student activities for hypothetical 
schools with entering classes of 64 and 96 students 


School A | School B 
Type of facility (entering | (entering 
class of 64 | class of 96 
students) | students) 


Square feet 


Potala< stee n pd see Be, 1, 850 2, 400 
Lounge and toilets_________- 1, 000 1, 200 
Student activities office_____-_ 200 200 
Laundry collection_________- 200 400 
Bookstore2o2_- 25.2). 252 450 600 
Health office and examina- 

TION ATCA crane Soe eee eee Ren er eee | Cpe AS bbe 


1 May be in hospital or part of general university health 
service. 


Medical Illustration Service 


As the volume and complexity of medical know]l- 
edge grows, the need increases for visual material 
such as pictures and models to implement the 
preservation and communication of this knowl- 
edge. The demand in medical schools for visual 
material to implement teaching, research, and 
patient-care programs is so great that a cen- 
tralized medical illustration service for the 
production of such material is required in a medi- 
cal school (20). 

Space required will depend on the extent of 
activities and number of personnel. The activ- 
ities of a medical illustration service are divided 
into graphic arts, plastic arts, and photography. 
Closed-circuit television as a teaching aid is usually 
a, separate service but may be a part of the medicai 
illustration service. The medical illustration 
service usually is responsible for maintaining the 
slide and movie projectors used throughout the 
school and facilities for repair and storage of such 
equipment should be provided. 

Table 16 gives the area for facilities for a medi- 
cal illustration service for the 64- and 96-student 
class hypothetical schools. 

Activities to be considered in planning the 
graphic art section include drawing, painting, and 
airbrush work, drafting for charts and technical 
diagrams, mechanical lettering, and general art- 
work required in preparing displays or scientific 


TABLE 16.—WNet area for medical illustration for hypothetical 
schools with entering classes of 64 and 96 students 


School A | School B 


Type of facility (entering | (entering 
class of 64 | class of 96 
students) | students) 


Square feet 











Total net area__-._._..---- 2, 020 3, 170 
Administration: 

Wotalseses Tae. st oe 370 370 
Chiefs offices ea 2 140 140 
Secretary and files._________ 140 140 
Equipment and supply room-_ 90 90 

Medical illustration: Artists’ work 
ALCL A ee eee ree a 600 950 
Photography: 

Total fora: See 1, 050 1, 050 
Photo studio and dressing____ 420 420 
Photomicrography room____-_ 90 90 
Lightilocks. nt gical st, 50 50 
Darkroonass Liisi eee es (2) 140] (2) 140 
TOSCO? VOOUN 2 petite aoe 30 30 
Wiking TOOm..- cus se oe ee 60 60 
Paboratoryee sen oe oeee See 190 190 
Hinishingroamseosens wid = 70 70 

Audiovisual: TV studio (includ- 
ine CORTON ATER Jo. oso eae ae ee alse see es 800 


47 


exhibits. A large, well-lighted room, subdivided 
into work areas, is usually satisfactory. If pos- 
sible, the area should be provided with natural 
north light for true color values, although many 
departments rely entirely on artificial illumina- 
tion. 

The activities of the plastic art section include 
the skilled operations required to produce 3-di- 
mensional models of the organs of the body in 
plaster, rubber, wax, plastic, or agar composition 
for demonstration purposes. The making of fa- 
cial masks and casts as aids in plastic surgery and 
body restoration and the making of moulage pros- 
theses such as an artificial ear or nose in connec- 
tion with facial restoration may be required. 
These activities require a room for working with 
the patient in addition to the main work studio. 
Since the activities involve close color matching, 
both the studio and patient room should have 
north light. 

Activities to be considered in planning the pho- 
tographie section of the department are photo- 
graphing patients, both still and cine, photomi- 
crography, copying, film processing and printing, 
film and print drying, film loading, chemical mix- 
ing, print and slide finishing. Photostating is 
usually done by the photoduplication service. 

Photographing human and animal specimens is 
a regular activity of a photographic section, but, 
because of the hazards involved in handling fresh 
specimens, this work should be done in or near 
the autopsy rooms. 

A studio for photographing patients is re- 
quired; two are preferable—a main studio for 
full-length studies and a “closeup” studio for pho- 
tographing the head, extremities, eyes, and mouth. 
The wall of the main studio serving as a back- 
ground should have a plain, smooth surface for 
at least 12 feet of its width. The adjacent floor- 
space or patient area should be the same tone as 
the wall with a 3-inch radius cove at the base of 
the wall to prevent a strong line of demarcation 
between the floor and wall in full-length studies. 
A height scale on the wall at 1 side of the back- 
ground area is desirable. Thirty-ampere electric 
outlets should be provided at either side of the 
patient area for floodlamps and other portable 
lighting equipment. An adjacent patients’ dress- 
ing cubicle, and a lavatory with wrist-action 
valves are necessary. The door for admitting 
patients to the studio should be at least 44 inches 
wide. 
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For making 16-mm. motion pictures about 35 
feet. between background and camera is required 
to prevent distortion. However, it is possible to 
back the camera into an adjacent work area to 
attain this distance. Sometimes a draw curtain 
is provided between the main studio and the 
“closeup” studio to facilitate this arrangement. 

A separate room for photomicrography per- 
mits the photographer to work in the dark, which 
is frequently necessary, permits him to leave the 
equipment set up, and minimizes dust. The room 
should be near a darkroom. 

Copying charts and drawings is frequently 
done in the main studio. Copying radiographs, 
however, requires a small room that can be dark- 
ened. Both types of copywork can be done in 
this room. 

The smallest photographic section will require 
two darkrooms, one for films and one for contact 
prints, enlargements, and lantern slides. If color 
films are to be processed, a special darkroom for 
this purpose should be provided. The volume of 
color printing will indicate whether a special 
darkroom for this purpose is warranted. Dark- 
rooms should have a sink along 1 wall and a bench 
along the other, with 3 feet of workspace between 
them for 1 occupant or 4 feet for 2. Film and 
print driers may be located in any open work area 
near the darkrooms. 

A room for loading film holders reduces traffic. 
A small, well-ventilated room, with a sink for 
chemical mixing, is necessary to protect equip- 
ment and materials against chemical fumes. 

It is desirable to provide a small room for mo- 
tion-picture film editing and titling, and for bind- 
ing slides. Other finishing operations such as 
spotting, trimming, and mounting may also be 
done in this room. If projection equipment is in- 
cluded, motion pictures and slides may be checked. 

A storage room for supplies should be provided. 
At least 1 refrigerator should be included for 
storing color material. 

Since a photographic section is made up of 
many interior rooms subject to chemical fumes 
and heat from lights and driers, particular atten- 
tion to mechanical ventilation is essential. An- 
other important consideration is the heavy use of 
water in the film-processing and print-washing 
operations. 

A storage room should also be provided in the 
general storage area of the building for the serv- 
ice. Some of the material handled may be a fire 
hazard and protective provisions should be made. 


Technical Shops 


Central technical shops are required as a sup- 
portive facility to all departments of a medical 
school. However, specialized shops may be re- 
quired in some departments. These shops are 
responsible for maintaining and repairing elec- 
tronic equipment and fabricating and improvis- 
ing the unique apparatus and special instruments 
required for research and educational experimen- 
tation. The use of shops elsewhere on the univer- 
sity campus is not usually satisfactory from the 
standpoint of time or accuracy. Building main- 
tenance shops, although possibly adjacent, have 
neither the proper equipment nor the type of 
personnel required for precision instrument work 
of this nature. 

Technical shops usually include separate areas 
for metalwork, woodwork, glassblowing, and elec- 
tronics. A metalworking shop usually requires 
a metal lathe, a drill press, 2 milling machines (1 
horizontal and 1 vertical), a metal-cutting band 
saw, a bench grinder, and a universal tool and 


cutter grinder. Storage racks for bar and plate 
stock, tool cabinets and racks, and a machinist’s 
bench will also be required. The woodworking 
shop needs space for a table saw, a thickness 
planer, a jointer. a wood lathe, and a drill press. 
A heavy wood bench, lumber racks, and tool cabi- 
nets should also be included. The glassblowing 
and electronics shops may be similar to those de- 
scribed for the department of biochemistry but 
on a larger scale. 

Each technical shop should have space for a 
desk and files to record stock purchases and main- 
tain requisitions from individual departments. 
The area for technical shops is given in table 26, 
page 84, for hypothetical schools with entering 
classes of 64 and 96 students. 

If the basic science facilities are not contiguous 
to the clinical department facilities and the teach- 
ing hospital, duplication of some shop facilities 
will be necessary. 


Service Facilities 


Telephone facilities—Telephone requirements 
will differ among medical schools and the com- 
munication setup of an existing university campus 
will influence the system. The teaching hospital 
will need switchboards. If the medical school is 
close by, a central telephone system may be ad- 
vantageous. Space and facilities provided for the 
central system should reflect the requirements of 
an expanding medical school complex, so that ulti- 
mate capacity may be accomplished with a mini- 
mum of alteration. 

Combining the switchboard and information 
center is not recommended for a medical school 
complex. The necessary reliability of communi- 
cations for hospitals and medical schools will re- 
quire a number of switchboard positions, which 
would not be feasible in combination with an in- 
formation center. The switchboard is therefore 
best located in an area inaccessible to the public. 
A doctors’ call system will be required in the 
hospital. 

The central telephone system requires a PBX 
switchboard room, a telephone equipment room, 


and toilet and lounge for operators. The tele- 
phone equipment room is most economically 
located adjacent to or directly below the PBX 
room for the shortest run of cables. It is often re- 
quired to be dustproof. The lounge should be sized 
for a couch and chairs to accommodate one-third of 
the PBX personnel. Switchboard handling re- 
quires unusual physical exertion; therefore, good 
ventilation and comfort conditioning of the PBX 
room and lounge are important. The telephone 
company should be consulted before this area is 
designed. 

Postal facilities ——A_ postal facility in the medi- 
cal school may assume the normal duties of a post 
office and handle the distribution of interoffice cor- 
respondence. Ifthe teaching hospital is adjacent, 
a central facility of this type will reduce dupli- 
cation of mail handling and delivery. 

The postal facility should be privately operated, 
with the medical school furnishing personnel and 
equipment because of the large number of notices 
to students. Incoming and outgoing mail should 
be handled by the campus post office or by arrange- 
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ment with local postal authorities. Space should 
be designed so that an increased load will not im- 
pair its efficiency. If the facility is near the gen- 
eral receiving area, the handling of oversized 
packages and the vast amount of second- and 
third-class mail will be facilitated. It should be 
accessible to faculty, students in the basic science 
and clinical areas, and to those assigned to the 
hospital. 

The number of lockboxes provided will depend 
on the method of mail delivery to departments and 
faculty. Individual lockboxes should be provided 
for each student and for faculty members who de- 


sire them. A lockbox should be assigned to each: 


department. 

Central storage.—Storage areas are required 
and should be considered in the early planning. 
Those within the department are discussed under 
other headings, but, in addition, separate storage 
space should be provided for each department 
elsewhere in the building. The amount of space 
for departments should be determined by their 
needs and designed for expansion. 

A general storage room near maintenance shops 
should be provided for fixtures and equipment re- 
quired for building maintenance and operation. 

Each department should have a partitioned 
space for bulk storage. Because of variable loads 
of stored items, it is preferable to locate storage 
areas on a basement floor to avoid special floor live 
loads. Temperature and humidity should be con- 
trolled in all storage areas. 

Central areas for storage and dispensing of bulk 
supplies of gases such as acetylene, argon, and hy- 
drogen, and flammable liquids such as alcohol, 
acetone, and xylene require specially designed 
space readily accessible to loading platforms and 
receiving areas. These areas must comply with 
applicable codes (27). 

Locker and foilet facilities—lLocker and toilet 
facilities should be provided for male and female 
service personnel convenient to the employee 
entrance. 

Snack bar.—Vending machines for food and 
drink is a convenient type of snackbar. 

Another type includes facilities for short-order 
foods, a service counter with stools, a table seating 
area, and a preparation-storage room. Allocation 
of space for a cashier counter and vending ma- 
chines may be desirable. The snackbar should be 
convenient to the center of activity. 
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TasLe 17.—Net area for service facilities for hypothetical 
schools with entering classes of 64 and 96 students 


School A | School B 


Type of facility (entering | (entering 
class of 64 | class of 96 
students) | students) 

Square feet 

Total het area lice [Susu et Sse 8 13, 700 16, 050 
Total oo ace. oat Eee 6, 000 8, 350 
Telephone equipment room_-_ 800 1, 100 
Post.iofficeleas2 220 eee 550 1, 000 
Personnel and purchasing !__ 400 400 

Employees’ lockers and toilet 
facilities 2... 8a, eee 2, 000 3, 000 
Maintenance shops_-___------ 900 1, 100 
Plant engineer__....--.------ 150 150 
Housekeeping-------------- 600 600 
Duplicating 22s 328255 See 200 400 
Snark bar... 20 teac-bo aero 400 600 

Central storage: 2 

Total sone eeieee 7, 700 7, 700 

Basic science depart- 

ments: 

Anatomy. vcs cess 1, 000 1, 000 
Biochemistry... -- 500 500 
Physiology ~222.-s222 500 500 
Microbiology__-__-- 500 500 
Pathology... ....--. 1, 500 1, 500 
Pharmacology-.._-- 500 500 

Clinical departments: 

Medicine.-2-.22 2222 500 500 
Surcerye su... eee 500 500 
Pediatriesscusi sald 500 500 
Obstetrics-gyne- 

COLOR y 2 oats 500 500 
Psychiatly..--<-<e5 300 300 
Radiolovyaaeaeess= 600 600 
Preventive medicine. 300 300 


12 offices and secretaries. 

2 Central storage spaces for each department are listed 
on the department tables. However, areas for this storage 
are grouped here. 


Maintenance shops.—Maintenance shops re- 
quired by the medical school and hospital usually 
include a mechanical and plumbing shop, an elec- 
trical shop, a carpentry shop, and a paint shop. 
Where the medical school and hospital are under 
1 roof or in close proximity, a single set of main- 
tenance shops may serve both. 


The plant engineer usually has the responsi- 
bility for coordinating maintenance and repair 
activities. He should be employed during the 
early construction stage so that he may become 
familiar with the complex mechanical and elec- 
trical installations. He requires an office with 
space for a desk and correspondence files, a secre- 


729-445—64——_5 


tary’s office suitable for 1 secretary, files, and wait- 
ing space, and usually needs a separate drafting 
room with tables and plan-filing facilities. 
Duplicating room.—A central duplicating facil- 
ity may be required if each department does not 
have duplicating facilities within the department. 
Some schools have set up a printshop in addition. 
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Chapter 5 


BASIC SCIENCE FACILITIES 


Ideally, basic science, clinical science, and teach- 
ing hospital facilities are contiguous because of the 
close interrelationship of their functions in the 
teaching of clinical medicine. Where basic sci- 
ence and clinical science facilities are separated 
and clinical science facilities are contiguous to the 
hospital, decisions must be made regarding the 
provision of auxiliary facilities which serve both 
units. Some of these facilities may have to be 
provided in each building. For example, both 
basic science and clinical departments use the med- 
ical illustration service. However, medical illus- 
tration activities include taking photographs of 
patients in the hospital. Because of the difficulty 
in transporting cameras, tripods, auxiliary lights, 
and other equipment and loss in personnel time 
involved, medical illustration service should be 
convenient to the hospital. 

If the basic science building is remote, some 
medical illustration services, such as those relating 
to photomicrography, animal photography, model 
and chart making, and repair and maintenance of 
projectors will be required in the basic science 
facility. 

The medical library is used for reference and 
study in connection with both basic and clinical 
science facilities. If basic and clinical science fa- 
cilities are separated, the library should be located 


adjacent to the basic science departments and a 
branch library with some duplicates of books and 
journals should be provided in the teaching hos- 
pital for faculty and students. 

Perhaps the most perplexing choice, regarding 
separate basic and clinical science facilities is the 
location for animal quarters. Since a supply of 
laboratory animals is essential to both basic and 
clinical science research, if the basic and clinical 
science buildings are remote, it is necessary to pro- 
vide animal quarters in conjunction with each 
building. However, where the buildings are with- 
in convenient walking distance of each other, 1 
centralized animal quarters may be satisfactory. 
Where there is a choice of location, they should be 
adjacent to the basic science facilities. Where fea- 
sible, covered surface passageways or underground 
tunnel connections should be provided between the 
animal quarters and the buildings served. 

As outlined in chapter 4, each basic science de- 
partment requires offices and research laboratories 
for department heads, faculty members, and post- 
doctoral fellows, and animal-holding rooms, cold 
rooms, data rooms, special-projects rooms, and 
basement storage areas. Each department will 
also use lecturerooms. Therequirements for these 
areas will depend on the program. 


Conventional and Multidiscipline Laboratories 


Basic science departments have certain common 
elements, the most outstanding of which are the 
teaching laboratories. Two types of laboratories 
are in use in medical schools today: conventional 
laboratories, where each department has its own 
laboratories or shares laboratories with another 
department requiring similar facilities and stu- 
dents move from one laboratory to another; and 
multidiscipline laboratories where students are 


assigned workspaces and all disciplines except 
gross anatomy are taught in this laboratory. 

With the exception of gross anatomy, the basic 
sciences may be taught in either conventional or 
multidiscipline laboratories. The type of labora- 
tory chosen will depend on the type of curriculum 
the medical school proposes. The design of facil- 
ities should not dictate the mode of teaching. 
Conventional laboratories may be used to teach 
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undergraduate medical and other students such 
as graduate students, dental students, physical 
therapy students, and nursing students. Many 
authorities believe that the multidiscipline labora- 
tory provides better integration of the study of the 
basic sciences and more independent research by 
medical students. As shown on the tables in the 
basic science departments, the area for conven- 
tional laboratories is somewhat greater than for 
multidiscipline laboratories. However, this dif- 
ference will depend upon whether students are as- 
signed on a full-time basis and upon teaching 
programs that may require additional laboratories. 

Conventional laboratories.—If conventional lab- 
oratories are used, the following considerations 
must be taken into account: 

Laboratories are usually sized to accommodate 
an entire entering class. They are sometimes ar- 
ranged for division, by means of folding parti- 
tions, into groups usually of 16 students (figs. 
17-19). One laboratory is usually assigned to 
each of the disciplines in the basic sciences, al- 
though in some instances several departments—for 
example, physiology and pharmacology, and 
pathology and microbiology—may use the same 
laboratory. 
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PREPARATION ROOM 


Laboratories are generally referred to as sit- 
down or standup laboratories. Sitdown labora- 
tories are provided for microbiology, micro- 
anatomy and neuroanatomy, and pathology. In 
physiology, pharmacology, and biochemistry, most 
of the work is done standing up. In sitdown 
laboratories, however, some standup work is done, 
and it is customary to provide standup counters 
for special instruments and reagents which may 
be shared by groups of students. 

Auxiliary rooms are required. These include 
preparation and issuing rooms, glassware process- 
ing rooms, storage rooms, and media-preparation 
rooms. Some schools place large and noisy pieces 
of equipment shared by groups of students in a 
separate instrument room. 

Graduate students usually use the same labora- 
tories as medical students for classroom laboratory 
work. If separate facilities are provided, they are 
located close to the auxiliary rooms. The design 
is similar but size will vary with the teaching 
program. 

Multidiscipline laboratories——TIhe multidisci- 
pline laboratory is sized to take the number of 
students assigned to 1 teacher. ‘This is usually 16 
















Ficure 17.—Layout for a conventional teaching laboratory with single-faced benches. 
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Ficure 18.—Layout for a conventional teaching laboratory with double-faced benches. 
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Figure 19.—Perspective drawing of a conventional teaching laboratory. 


students, although some schools assign 24. Lab- 
oratories must be provided to take care of all first- 
and second-year medical students and graduate 
students. Except for dissection, the student will 
do all his laboratory work in this room; therefore, 
both sitdown counters, 31 inches high, and standup 
counter, 37 inches high, are required. In addition, 
movable tables, 37 inches high, are required for 
animal work for physiology (figs. 20-22). 

Table 18 gives the area for multidiscipline 
laboratories for both the 64- and 96-student 
hypothetical schools. 

Each student is assigned a space containing 
about 4 feet of standup counter and the same 
length of sitdown counter opposite. The sitdown 
counter may be used as a study unit although its 
value for this purpose is questioned by some. 

Utilities, storage, sinks, and general design and 
finishes of both standup and sitdown space will 
be similar to that for conventional laboratories. 
Chalkboards should be visible from each student 
space. Bulletin boards should be located near 
the entrance. 

An equipment room is provided adjacent to or 
between each pair of multidiscipline laboratories 
in some designs. Equipped with a fume hood, 
counter space with utilities and cabinet space, it 
houses equipment required for the work in adjoin- 
ing laboratories. Equipment such as centrifuge, 
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freezers, and refrigerators are available to more 
than 1 laboratory. 
If multidiscipline laboratories are used, a lab- 


oratory management system is required (22). 


This system may include bulk purchasing of 
expendable supplies required in teaching and 
research in addition to the prime responsibility 
of supplying materials to laboratories for the stu- 
dent work programs. The laboratory manager’s 
office, secretary’s office, and office space for 1 or 2 
assistants should be provided. In addition, a 
ready storage room, a student issuing and supply 
room, a chemical storage room, cold room, and 
glass-washing room are required. If media prep- 
aration or slide preparation are to be done here, 
space for these should be provided. 

Additional facilities such as conference rooms, 
regulated temperature rooms, human experiments 
laboratory, balance rooms, calculating and draft- 
ing rooms, and animal rooms may be required 
with the use of multidiscipline laboratories. The 
requirements for these areas will depend on the 
program. 

Whether conventional or multidiscipline lab- 
oratories are used, additional unassigned confer- 
ence rooms sized to accommodate 20 persons may 
be provided in the basic science facilities for use 
by unscheduled groups—2 for the school with an 
entering class of 64 and 3 for the school with an 
entering class of 96. 
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FicuRE 20.—Layout for multidiscipline laboratories. 
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Fiaurp 21.—Floor plan for multidiscipline laboratories (proposed for the University of Florida Medical School). 
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FIGURE 22.—Perspective drawing of a multidiscipline laboratory. 
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TABLE 18.—WNet area for hypothetical multidiscipline laboratories 





Type of facility 


School A (entering 
class of 64 students) 


School B (entering 
class of 96 students) 





Gross dissecting rooms (4 students/table) : 


Medical studentse. 32.2 o> sane ee a a en eee ere 
Graduate atudentsz:. 22-2 022. pee pec es eee ee 
Utility rooms s8c Le. aes aie ee ee 
Storage room... s2stesns. > oe eee oe 
ING Ur O ari AGO Ti yi eg ne ee 


Multidiscipline laboratories: 


iat year medicalatudentss=- --5.2<~- 22 eee eowee 
“Interlab’?2 equipment roOnisese=s=— se ee eee a 
2d.year medicalistudents#ee-s a=. 4 eee rer = aa 
‘“‘Tnterlab’ equipment. rooms... --=5- 4o- eee eee ee ae 


Ancillary teaching facilities: 


Cold TOOMBS. foe See ne Oe Sen ee a a a ese 
Regulated temperature rooms__-----------_---------- 
Human experiments laboratory.....--4—--------2.---= 
Glass washing, sterilizing, and storage__._._-______-----. 
Mediaipreparatlom moose oe eee sa a ee ee ee 
Clinicalypathologysissue r00m = == = ae eee 
Balance rooms. 2. od seeks Vie eee eee Se 
Calculatingjand (draftingrooms=) 2.422 see seen eee ee 
Animal rooms. ose 2.20. eee ae ee 
Conferente rooms -c 22 sear seer cee ee eee 
Stockrooms =e en Le ee a Dee ee ee 


Laboratory management: 


Laboratory manager’s office_...-_ 2. =.=. <2. ae 2 
Secrbtary 6 Olle. coca ee ee eee 
Assistant: managers’ offices... ... Se Seeeee weet -— 42 
Laboratoryjecest— 2h oe See ee ee eee 
Cold: ropmites 262k 222s. 2 Seer seo eee oe 
Animabrooms2:¢- 8 8sG..et = - 8s Pe ook eee eee 


Basic Science 


ANATOMY 


Teaching aspects.—A large part of a medical 
student’s time during his first year in school is 
spent in the study of human anatomy. Three 
major courses are involved: gross anatomy, micro- 
anatomy, and neuroanatomy. Embryology is a 
possible fourth course, depending on whether it is 
taught separately or is incorporated with another 
course such as gross anatomy. Some lectures and 
small group conferences are included in all the 
courses. A minimum of 2 separate teaching areas 
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Square feet 


a tans! 22, 500 29, 960 
Se epee 2, 560 3, 840 
Seat eae 720 720 
Encagig YE, ed 160 160 
Be 250 250 
eek oe eee 280 280 
hag Se andy (4 @ 940) 3, 760 | (6 @ 940) 5, 640 
Mn at (2 @ 400) 800 | (3 @ 400) 1, 200 
SRSA AR Sa (4 @ 940) 3, 760 | (6 @ 940) 5, 640 
Aor eee (2 @ 400) 800 | (3 @ 400) 1, 200 
ot eT (2 @ 200) 400 | (2 @ 200) 400 
Brae oe oe (2 @ 410) 820 | (2 @ 410) 820 
Sep Pe ee 780 780 
Beatin. Eh oa 630 630 
wr es 280 280 
eS 2 5 570 570 
Se EAS a (2 @ 100) 200 | (8 @ 100) 300 
ee ee (2 @ 280) 560 | (2 @ 280) 560 
See, SE (4 @ 410) 1,640 | (6 @ 410) 2, 460 
Seo Seah (4 @ 350) 1,400 | (6 @ 350) 2, 100 
2 aaah (2 @ 410) 820 | (2 @ 410) 820 
Papal Ds: ar Oe 210 210 
pe ee. ae 210 210 
on (2 @ 140) 280 | (2 @ 140) 280 
Ape ey Sbeee 410 410 
hee eee 100 100 
eS oe 100 100 
Departments 


is generally required: a dissecting room for gross 
anatomy and a teaching laboratory for micro- 
anatomy and neuroanatomy. . 

In gross anatomy a group of 4 students dissects 
a cadaver. Lectures with X-ray films and charts 
and demonstrations with skeletal material, fixed 
gross specimens, and models are usually part of 
the instruction. 

The principal activity in the microanatomy and 
neuroanatomy courses is microscopic study. 
Each student usually provides his own microscope 
although slides for observation and other mate- 


rials are prepared and issued to him by the 
department. For example, each student in micro- 
anatomy is loaned a box of 150 or more slides, and 
in neuroanatomy, 50 slides and a fixed neurologi- 
cal specimen. Neuroanatomy will often include 
some experiments with small animals. Moving 
picture and slide projection may be done in the 
laboratory to implement the instruction but are 
best done in the lecture room if it is adjacent or 
nearby. Some aspects of the neuroanatomy 
course are best conducted in a gross neuroanatomy 
room fitted to exhaust fumes above a metal 
demonstration table with sink. 

Figure 23 shows a space diagram for a mini- 
mum department of anatomy in a hypothetical 
64-student-class school with 7 full-time faculty 
members and 7 graduate students and_post- 
doctoral fellows. Table 19 gives the area for the 
department for 64- and 96-student class hypo- 
thetical schools. 

New developments in teaching methods must be 
considered in designing these facilities. 

Dissecting room.—The teaching area for gross 
anatomy is usually one large room with standup- 
height dissecting tables to accommodate all the 
students in the course. Convenience for faculty 
and students and proximity of elevator service to 
be used for transporting cadavers are important 
considerations in the location. Provisions should 
be made to prevent viewing of dissection pro- 
cedures by unauthorized persons. One dissecting 
table for each 4 students is usually required. 
Different types of tables are commercially avail- 
able, some of which are of variable height to 
accommodate short or tall students. Tables 
should be arranged to allow ample work space on 
all sides. Additional space to accommodate 1 or 
2 portable tables for use in demonstrations or by 
special students may be required. If dissecting 
tables are movable, a folding partition may be 
installed to provide a screen behind which the 
tables may be stacked during off-semesters, free- 
ing the room for other uses. 

Handwashing facilities for students should be 
provided in the dissecting room. Surgical scrub- 
up sinks, 3 for each 16 students, with wrist- or 
foot-action valves or industrial-type fixtures are 
recommended. Counter units should have re- 
agent ledges, knee spaces, and undercounter 
drawers and cabinets for storage of student’s dis- 
secting equipment and demonstration microscopes. 
Electrical service outlets for microscope illumina- 
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tors should be provided. Counter tops should 
have resilient surfaces. 

Wall-mounted X-ray illuminators, 1 for each 
16 students, a bank of 4 to 8, should be located for 
easy viewing by a group. Chalkboards located 
for easy viewing by each 16-student group should 
also be provided. 

Storage for fixed specimens and models used in 
demonstrations and for X-ray film should be pro- 
vided. Cabinets in a connecting area, such as a 
utility room, may suffice. Where the number of 
specimens and models used is large, an adjacent 
room may be required. 

Approximately 150-footcandle illumination 
with a minimum of shadows at the dissecting 
level is recommended. Provisions should be 
made for a movable light at each table. 

The air in dissecting rooms becomes charged 
with formalin vapor that irritates the eyes and 
clings to clothing. Even small amounts may 
cause damage to instruments and experiments, 
Therefore, the dissecting-room system of mechani- 
cal ventilation should have no recirculation of air 
and should have negative pressure relative to 
adjacent spaces. 

A. utility room which may serve as a diener’s 
workroom, with flushing-rim service sink accessible 
to the dissecting area, is required. The sink 
should have flush valve and wrist-operated valves. 
Mechanical ventilation should be similar to that 
of the dissecting area. 

A storage room for such items as dissecting 
table bookracks, students’ bone boxes, articulated 
skeletons, anatomical charts, and other equipment 
of this nature is required. Dissecting tables 
which can be disassembled may also be stored in 
this room. 

Graduate student dissecting room.—A. separate 
dissecting room for graduate students in the basic 
sciences is advantageous. If sized to accommo- 
date 16 students, it can be used for teaching and 
for elective courses, special instruction, and re- 
search projects in periods when there is no sched- 
uled teaching. It should be adjacent to aux- 
iliary rooms of the medical students’ dissecting 
room. Fixed equipment and mechanical facili- 
ties should be similar to those furnished the 
medical student. 

Microneuroanatomy teaching laboratory.—A 
conventional student teaching laboratory for 
microanatomy and neuroanatomy instruction usu- 
ally requires a demonstration area with a table, 
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TABLE 19.—WNet area for a depariment of anatomy for hypothetical schools with entering classes of 64 and 96 students 


Type of facility 


School A 
(entering class of 64 students) 


School B 
(entering class of 96 students) 


With With With With 
conventional | multidiscipline} conventional | multidiscipline 
departmental laboratories departmental laboratories 
laboratories laboratories 

Anaumec mize Offaculty ues. i i el ee vi 7 10 10 
Number of graduate students and postdoctoral fellows_ 7 7 10 10 
Square feet 
Wotalmetiredeesens sooo Ofek SIs ee 19, 330 (1) 22, 950 (#) 
Faculty offices, research laboratories, and related 
facilities: 

CURE EE ACG a ee es pee ee 2 11, 640 11, 510 12, 660 12, 530 
rotecsor ai0nice. ose eels tescos- ances 210 210 210 210 
Secretary’s office___----- ios Bye Aaa Se SE pe ae 280 280 280 280 
Pep ene rOOMien . cobs. ose eee See ck 350 350 350 350 
PLEO be Nol Ga cal | 2 a epee ee (4) 560 | (4) 560 | (4) 560 | (4) 560 
Postdoctoral fellows’ office____.---------------- 200 200 200 200 
TPES: SEO\CP Ons sue oe ee opus a ape ope 2g Bae em are aa a og nF 280 280 280 280 
Speécial-projects room. .\.~=----.-ss.+--LL-.-.- 280 280 280 280 
Research laboratories: 

DOP MME Ales 8. er aden sams anes 610 610 610 610 

ee ee ee hm (3) 1, 830 | (3) 1, 830 | (4) 2,440 | (4) 2, 440 

Cracmave seudentsls. 02. [2520 iL 8 oie lk (2) 400 | (2) 400 | (3) 600 | (3) 600 

Bperine Ieieeslses sosl- Suess ass eu sasee (2) 400 | (2) 400 | (1) 200 | (1) 200 
Electron microscopy rooms...----------------- 610 610 610 610 
SOUGRR MG OOM tee ee sae Sa ie a ie et oe 280 280 280 280 
Tissuestainingandembeddingand technician’ soffice- 1, 140 1, 140 1, 140 1, 140 
Microneuro preparation and technician’s office_ _- 570 570 570 570 
Special instrument storage__...---------------- 200 200 200 200 
Goldrogne reese se ae os oo ek oes eek 200 200 200 200 
ee tee oie wk se ha (1) 410 | (1) 410 | (2) 820 | (2) 820 
Gross neuroanatomy and neurological storageroom- 410 280 410 280 
Cadaver storage rooms (60 bodies) and com- 

Lennon s00uIee eee Lee ae bl (2) 720 | (2) 720 | (2) 720 | (2) 720 
EmipAlmMing TOOM.seeeL ssa eee cede ble 560 560 560 560 
Hmbalming LOOM SiOrage— — 2 2 ee Sere st asa 160 160 160 160 
PS a ee nS ees ee 200 200 200 200 
brorene (Datnoldpy) =. —--..2 2-2. ~-- oe 210 210 210 210 
PireiPiA Ss OinCerd... 2. Dee are 5s 140 140 140 140 
PPE OTEGO FOOM 2. 2 lo siete HILL OCS A 430 430 430 430 
emer mental Gentralstorecef2 ccs Stes seeose J] 4... Lenses} Luan eeesogucs [2 gn see tbe ges }he Uae Se ee 

Conventional teaching: 
RR Usage Slo = anon oo ae od prey 7, 690 (1) 10, 290 (1) 

Gross dissecting rooms (4 students/table) : 
Undergraduate students__.....--.--------- By DOO hie de Retta ear Dy O40) le eae 
Graduate students....-..........-.-<.-..- P71 Eiger etal 1 URE Roe ei etna 
Re OG a eee eatin aes POON wenn wees ae LOO fooe noe eee 
PEPURE OO. 2a oct aoe k oa edate hess BDO Ne tte ge os ae 2503 Poy sOSees act 

Microneuroanatomy teaching laboratories: 
Undergraduate students__.---------------- 3 *O00G | Be tre cee ery, oe 4/320 .a| ieee Rie 2 es 
meraauate students... i. .-<<se--aa<n-esdee=- tg SEs ae aS 720. ates nie Sees Hoek 

BOER TOO) Coca ewe nme ee ee nas ences OU mete te 2 ete sete 3 ae edad ookeles » 





1 For total net area for multidiscipline laboratories, see table 18, p. 58. 


2 For central storage areas, see table 17, p. 50. 
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chalkboard, projection screen, and sitdown labora- 
tory benches to accommodate all the students of 
either course. Benches should seat 4 students on 
the same side to face in the same direction for an 
unobstructed view of the demonstration area. The 
class may be divided into groups of 16, and groups 
of 4 or 8 students may work together. 

Each bench position should have knee space, 
drawers, and a cabinet for storing slides and micro- 
scope case. Water, air, gas, electrical outlets, 
and vacuum should be provided at each position. 
Liquid waste receptors in bench tops may be either 
lead cup sinks or continuous drain troughs with 
stone end sinks. Bench top material should be 
resilient and alcohol- and stain-resistant. 

In addition to sitdown benches, some standup 
bench space should be provided for each 16 
students. Bulletin boards and tackboards should 
be provided. 

Although fume hoods are usually not required 
in this laboratory, space may be necessary for 
movable items such as refrigerators, incubators, 
centrifuges, and students’ slide-projection boxes, 
depending upon the curriculum or other uses of 
the laboratory. 

Graduate student teaching laboratory.—A _ sep- 
arate microneuroanatomy teaching laboratory for 
graduate students is advantageous. If it is sized 
to accommodate 16 or more students, it may be 
used for teaching and for elective courses, special 
instruction, and research projects in periods when 
there is no scheduled teaching. It should be adja- 
cent to auxiliary rooms of the medical students’ 
microneuroanatomy teaching laboratory. Fixed 
equipment and mechanical facilities should be 
similar to those furnished the medical student. 

Gross neuroanatomy room.—This room is a sup- 
plementary teaching area where neuroanatomy 
students in groups participate in sectioning dem- 
onstrations involving fixed gross neurological 
specimens. Usually the area serves also as a de- 
partmental storage center for such specimens, in 
which case adjustable shelving for supporting a 
number of jars of formalin are required. 

The demonstration table, located at the center 
of the room to accommodate 4 students on each 
side, is usually provided with a stainless-steel top 
with raised edge and an integral sink at one end. 
Lighting should be designed for close observation 
at tabletop level. Hand-washing facilities, an 
X-ray film illuminator, and a chalkboard should 
be provided. Storage for formalin should be 
considered. 
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The concentration of formalin fumes makes it 
essential that mechanical supply and exhaust 
ventilation systems provide continuous fresh air 
with no recirculation. To exhaust the fumes at 
the work area, an exhaust hood is sometimes in- 
stalled over the demonstration table. However, 
the table may be constructed with a perforated 
metal top and plenum chamber below serving also 
as a drain trough. Air is drawn downward 
through the top into the plenum for discharge. 
This arrangement has the advantage of immediate 
removal of the fumes at their source, but the table 
is fixed. 

Tissue staining and embedding.—Preparation of 
the microscope slides and staining materials re- 
quired in teaching microanatomy necessitates a 
specially equipped unit for technicians engaged 
in these operations. This unit may be subdivided 
into a head technician’s office, an embedding area, 
a sectioning and tissue-staining area, and a slide 
storage-and-issue area with access to the teaching 
laboratory, preferably by way of a dutch door for 
issuing slides and materials. 

In the embedding room small tissue specimens 
are prepared, processed through a number of 
solutions by hand or in an automatic tissue- 
processing machine, then embedded in small cubes 
of paraffin or celloidin. Preparing the specimens 
requires the use of a refrigerator for gross tissue 
storage and a sitdown counter with sink. If some 
frozen section work may be done here, an under- 
counter cabinet for a carbon dioxide cylinder is 
needed. 

For processing specimens and mixing solutions, 
a standup counter with sink, undercounter 
cabinets for equipment, and wall cabinets for 
chemicals and reagents are usually sufficient. If 
an automatic tissue-processing machine is used, a 
table to support it at a convenient working level 
may be required. 

For embedding procedures, an island bench of 
standup height with paraffin oven at or near one 
end should be provided. The size of the oven will 
determine whether a separate table of special 
height will be needed. Cabinets with drawers for 
paraffin molds and mounting blocks and for filing 
embedments in frequent use should be provided. 
A storage room for embedments and for fixed 
gross tissue specimens not frequently used should 
be provided in the general storage area of the 
building. 

In the sectioning and tissue-staining area the 


paraffin or celloidin cubes and their embedded 
tissue are cut into slices or sections by means of a 
microtome and each section is mounted on a micro- 
scope slide. The slides are then processed 
through a series of staining solutions, either by 
hand or by an automatic staining machine, after 
which a cover glass is cemented over each stained 
section and identification labels attached. Glazed 
partitions may be installed to separate sectioning 
and mounting activities from the staining 
procedures. 

Sectioning and mounting activities require sit- 
down counters with knee space and drawers for 
storing slides and equipment. A slide warmer 
may be set flush in the countertop at each position 
for positioning sections, drying slides, and for 
inspection. 

Counters for tissue staining and stain mixing 
should be of sitdown height. Each work position 
should have a sink, kneespace, cabinets for equip- 
ment, and chemical storage. An automatic tis- 
sue-staining machine may require a low table. A 
stone sink for washing glassware used with strong 
acids may be provided. For attaching cover 
glasses and labels, a sitdown counter with knee- 
space and drawers is satisfactory. Hand-wash- 
ing facilities should be provided. Countertop 
surfaces should be resilient and stain and alcohol 
resistant. 

The slide storage-and-issue area requires stand- 
ard microscope slide file cabinets designed for 
spaced filing of slides and cardboard boxes for 
paraffin blocks, and cabinets for storage of boxed 
sets of slides for loan to students. 

Microneuro preparation.—To prepare micro- 
scope slides used in the neuroanatomy course, a 
microneuro preparation unit is required similar in 
design and equipment to the tissue-staining and 
embedding unit for microanatomy. The two 
should not be combined because the microtome is 
a different size and staining techniques vary. The 
microneuro preparation unit can be used for the 
preparation of slides in neuropathology and for 
research in neurosurgery. The head technician’s 
office should have access to the unit and to the 
corridor. 

Electron microscopy.— Electron microscopy is an 
important element in teaching and research pro- 
grams in the department of anatomy. Space re- 
quirements for this facility will depend upon pro- 
gram and demand. In general, three main areas 


will be required: a preparation room, a room to 
house the electron microscope unit, and an adjacent 
darkroom. 

Preparation-room activities include specimen 
fixing, embedding, sectioning, mounting and shad- 
owing sections, preparing solvents for fixing, and 
periodic cleaning of parts of the electron micro- 
scope. Standup and sitdown counters and a fume 
hood are required for mixing solvents. Air, gas, 
vacuum, and electrical outlets should be available. 
A refrigerator is necessary for chemical storage. 

The room size will depend on the type of unit 
selected and the space necessary for its opera- 
tion and maintenance. Electron microscopes and 
power-supply units each weigh from 600 to 3,360 
pounds; this must be considered in designing 
structural floors. Electron microscope operation 
is adversely affected by vibration, dust, electro- 
static magnetic fields, and large fluctuations in 
temperature and relative humidity. The electron 
microscope should be located away from electric 
motors, elevators, fans, and other equipment that 
may generate vibration and stray magnetic fields. 
The room should be shielded and the power supply 
should be located at the distance from the miscro- 
scope specified by the manufacturer. Electron 
microscopy is performed in an unlighted area; for 
this reason and to minimize dust, the room should 
be windowless. 

Electron microscopy requires a darkroom next 
to the microscope room for loading cassettes and 
for developing negatives. In small installations, 
the same darkroom may be used also for making 
prints and enlargements; however, printing and 
enlarging may be done in the medical illustration 
department. 

An electron microscope suite should be air-con- 
ditioned to dissipate the heat given off by the 
microscopes during operation, to protect their 
delicate mechanisms, to eliminate dust and humid- 
ity, and to provide comfort for the operators— 
electron microscopy is a painstaking procedure 
and requires hours of specimen preparation and 
observation time. 

For convenience and economical use, 2 electron 
microscope units should be installed, or space 
should be allocated and mechanical services pro- 
vided for future installation of a second unit. 
Two units can usually share1 darkroom. Table 20 
gives the area for an electron microscope suite for 
a hypothetical school with an entering class of 
either 64 or 96 students. 
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TaBLE 20.—Net area for electron microscope suite! for 
hypothetical schools with entering classes of 64 and 96 
students 





School A | School B 


Type of supporting area (entering | (entering 
ae o class of 64} class of 96 
students) | students) 


Square feet 


SL OGR ee ters Sees eae 610 610 
Electron microscope rooms__-| (2) 230 (2) 230 
Barkroome-) 232202 eee. oe 70 70 
Preparation area__--------- 280 280 
Bintrypac 4 cece sane oak 30 30 





1See departments of anatomy, microbiology, and 


pathology. 


Cadaver preparation and storage.—The cadaver 
preparation and storage unit receives incoming 
bodies, prepares them, stores them, and disposes 
of the remains. Where the teaching hospital is 
physically connected, the morgue for short-term 
holding of bodies of deceased patients may also be 
under the supervision of this section. 

The unit should be so located and designed that 
no unauthorized persons may enter. Its location 
relative to the dissecting and autopsy rooms should 
not require transportation through any public 
areas. It should be located at grade with a re- 
ceiving entrance accessible to a low loading plat- 
form. Where design permits, the platform may 
also serve the animal-receiving entrance. 

The mortician’s work area or embalming room 
should permit working on all sides of the embalm- 
ing table and handling by stretcher cart, portable 
lift, or other means. An embalming table with 
built-in sink at one end is generally preferred. A 
combination instrument and scrub sink with knee- 
or foot-operated valve, service sink, and a floor 
drain should be provided. Floor and wall mate- 
rials should be washable. Proper mechanical ven- 
tilation without recirculation of air is essential for 
this area. A connected storage room for supplies 
and equipment is necessary. Shower and dressing 
facilities for use of the mortician should be pro- 
vided. <A mortician’s office should be adjacent to 
the area. 

Cadaver storage should be adjacent to the em- 
balming room. There are several methods of stor- 
ing cadavers, some more demanding of space than 
others. An efficient method is storage on indi- 
vidual tray shelves on both sides of a service aisle. 


64 


Thirty-five tray positions are usually adequate for 
a school with a 64-student entering class; provision 
should be made in the original planning for ap- 
proximately 60 tray positions to accommodate en- 
rollment increases up to 96 students. Most cada- 
ver storage rooms are equipped to maintain a 
temperature of 40° F. Some authorities, however, 
believe that with present-day embalming methods 
and the use of plastic bags with solution inside, 
room temperature is satisfactory. 

Although cadaver remains are frequently buried 
in a special cemetery, they are sometimes cremated 
within the medical school and the ashes held in 
urns for burial, or the urns held indefinitely, de- 
pending on the policy of the school. 

A crematory, if provided, should be located in 
the cadaver preparation and storage unit. A 
properly ventilated room conforming to the re- 
quirements of the National Board of Fire Under- 
writers is required. Local and State regulations 
regarding the disposal of human remains are 
usually very specific. Therefore, plans should be 
cleared with the authorities having jurisdiction. 
The decision whether or not to provide a crema- 
tory should be made early, since the stack may 
affect the design of other floors. 

The department will require storage space for 
tissue embedments and gross organs. The same 
type storage as that described for pathology should 
be provided. 


BIOCHEMISTRY 


Teaching aspects.—Biochemistry is usually 
taught during the medical student’s first year. A 
typical curriculum occupies a total of 16 hours per 
week, including approximately 6 hours of lectures 
and discussion and 10 hours of laboratory work. 
As with other basic science courses, the class may 
be subdivided into units of 16 students. These 
units will have oral discussion or examinations, 
conferences, and laboratory sessions. Special 
demonstrations and experiments will be performed 
by 1 student or groups of 2, 4, or 8 students. 

Figure 24 shows a space diagram for a minimum 
department of biochemistry in a hypothetical 64- 
student class school with 6 full-time faculty mem- 
bers and 10 graduate students and postdoctoral 
fellows. Table 21 gives the area for the depart- 
ment for the 64- and 96-student class hypothetical 
schools. 
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Teaching laboratory.—The conventional teach- 
ing laboratory is similar to those of other basic 
sciences. Island-type laboratory benches approxi- 
mately 16 feet long will accommodate 8 students, 
4 on either side. The bench should have a stone 
sink at one or preferably both ends and a contin- 
uous drain trough or cup sinks (1 for each 2 stu- 
dents), a continuous reagent shelf and individual 
service outlets for each student. Services re- 
quired are gas, air, vacuum, cold water, and 110 
volts a.c. electricity. Bench tops should be stone 
or acid-resistant composition surfaces. 

For special instruments, a separate 37-inch-high, 
24-inch-wide continuous countertop with acid- and 
stain-resistant resilient covering and with a 6-inch- 
wide reagent shelf is suggested. Cabinets and 
drawers for storage, countertop sinks, lavatories 
with wrist-action valves, and electrical outlets 
should be provided. 

Fume hoods should be installed away from exits 
because of the hazards of chemical fires and explo- 
sions. One fume hood approximately 4 feet long 
should serve 8 students. Wall titration racks on 
stands will reduce the need for individual burette 
stands for titration at each position and are use- 
ful for dispensing special reagents. Distilled 
water should be provided in 1 location for rinsing 
glassware. 

A large chalkboard, smaller chalkboards for 
each 16 students, a retractable projection screen, 
and a bulletin board should be provided. An 
instructor’s table of desk height with knee space, 
cabinets, cup sink, electrical outlets, cold water, 
and gas should be provided for demonstration to 
the class. 

Moveable equipment required will vary with 
teaching methods. However, space is often pro- 
vided for 1 refrigerator per 16 students, a deep- 
freeze unit, centrifuges, and scales for student 
weighing. First-aid kits, fire blanket storage, del- 
uge shower, and eye bath should be provided. 

Graduate student teaching laboratory.—A sep- 
arate teaching laboratory for graduate students, 
if sized to accommodate 16 students, can be used 
for teaching, and may be used for elective courses, 
special instruction, and research projects in periods 
when there is no scheduled teaching. It should 
be adjacent to auxiliary rooms of the medical 
student teaching laboratory. Fixed equipment 
and mechanical facilities should be similar to those 
furnished the medical student. 
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Preparation room.—A. preparation room adja- 
cent to the teaching laboratory is used for mixing 
reagents and for storing chemicals and glassware. 
It may be divided by partitions into alcoves for 
separating issue, storage, and preparation. These 
alcoves should have laboratory benches, sinks, and 
cabinets for use as a research area in periods when 
there is no scheduled teaching. Sitdown space 
should be provided for glassblowing and solder- 
ing if required. The storage of glassware, chemi- 
cals, and other stocked items requires adjustable 
shelving. The issuing area requires cabinets with 
small drawers and an issue window or door opening 
into the teaching laboratory. 

Glassware washing and storage.—A glassware 
washing and storage area is required. Commer- 
cial glass washing and drying machines are often 
employed. In addition, a large sink with drain- 
boards is required with space for glassware carts, 
a worktable for glassware sorting, and shelves for 
storage. Sometimes this area is part of the prep- 
aration room. 

Special facilities—In biochemical research, a 
number of special rooms may be required. The 
decision to install any of these should be made 
early to determine any unusual features or me- 
chanical requirements. 

A chromatography room may be required. Of 
the various processes, the most commonly used are 
the absorbent-paper process, a glass or plastic 
column, and the more recently developed gas 
chromatography, using equipment which will 
measure ionization of volatile materials. 

Paper or column chromatography is usually 
performed in a typical research laboratory con- 
taining fume hoods capable of exhausting toxic or 
flammable vapors. ‘This laboratory should have 
negative air pressure to prevent spread of such 
vapors. 

Gas chromatography is best performed in a lab- 
oratory designed for this purpose. Typical re- 
search laboratory benches with the usual services 
and tank racks for the various gas combinations 
used are required. Table space should be avail- 
able for such items as an automatic fraction col- 
lector and spectrophotometers, 

Provisions should be made to keep the labora- 
tory at negative pressure with respect to corridors 
and other areas when toxic materials are to be 
studied. If instruments for counting radioactive 
isotopes are installed, safeguards must be provided 
in accordance with rules and regulations of the 


TABLE 21.—WNet area for a depariment of biochemistry for hypothetical schools with entering classes of 64 and 96 students 





School A School B 
(entering class of 64 students) | (entering class of 96 students) 





Type of facility 
With With With With 
conventional | multidiscipline | conventional | multidiscipline 
departmental laboratories departmental laboratories 


laboratories laboratories 
Asstimed ‘size Of faculty. 62.22. [UL ee le 6 6 9 9 
Number of graduate students and postdoctoral fellows- 10 10 14 14 
Square feet 
ANGI SEEIS URE. SNE aR Re i Seppe 12, 240 (4) 14, 980 (4) 
Faculty offices, research laboratories, and related 
facilities: 
ereenet ie Pet eos in sew sch ecu as 8, 670 8, 670 10, 090 10, 090 
iprOlessOMmslOMiCe se = eo oe ace soc cce 210 210 210 210 
DOCRCUREVANIOIICGe re =a! oe eo oa ee on 280 280 280 280 
emmeremee Toone Soe sk Sl 2 ec. 350 350 350 350 
FTEs (ob ee SR (3) 420 | (3) 420 | (3) 420 | (3) 420 
Postdoctoral fellows’ offices._..-...------.----- (2) 400 | (2) 400 | (2) 400 | (2) 400 
TOS ie a Se, ee 280 280 280 280 
ppeciar-pravecia rOOM. . 2. ---5.---~..----.-- 280 280 280 280 
Research laboratories: 
@epartmentaley sso Se elk kl 610 610 610 610 
Genera) rch 203 28224. 052 suk Lk - - 2st ae 610 610 | (3) 1RS30 1803) 1, 830 
Rospcoctoral fellows: sia.-246b-0.- 22) 5+---2. 200 200 200 |. 200 
Cracuete etugents...- ee oon (4) 800 | (4) 800 | (5) 1,000 | (5) 1, 000 
Storage room (future laboratory) --------------- 610 610 610 610 
“So a ESR aya epee atl ellis 5 el Ape a 280 280 280 280 
Glassware washing and storage__--------------- 410 410 410 410 
pnueoonimeweire. Spe tee lt oo 200 200 200 200 
Special-equipment room ?__...-.--------------- 430 430 430 430 
Mie CIEOOMN 92) 0 5 Sanne nahn 410 410 410 410 
VL SoS OSE Ue OMe se Sen espe ey ee (2) 200 | (2) 200 | (2) 200 | (2) 200 
MNNe I OGE tenn on ances eaea te 280 280 280 280 
Departmental shop lwil soe 280 280 280 280 
i rmnoemier er, 2 Nl. elo etee ot Le Sus 410 410 410 410 
Graduate students’ teaching laboratory_...------ 720 720 720 720 
Bee Ste SLOP ACO 05. 8 8 Atta oan oe eM ace a a a oe lon races ee dase lon ne scw esters |e aneecodeee ae 
Conventional teaching: 
ements tke 2! 6s Seek) SU 3, 570 () 4, 890 (1) 
eae PTADOFALOLY.. «2. £2. --- - - - eoae 3; CGO USE ace. sno ae 4, dau, (eno soot eee 
i a OW) (aes enews oa eS SG gti agte ee fo jae 





1 For total net area for multidiscipline laboratories, see table 18, p. 58. 
2 Special rooms will vary with type of research. 
8 For central storage areas, see table 17, p. 50. 
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Atomic Energy Commission even though the level 
of radioactivity is low. 

If an ultracentrifuge room is planned for re- 
search, selection of equipment will determine the 
requirements. All commercially available ultra- 
centrifuges are electrically powered. Because of 
the high speeds obtainable, vacuum and cooling 
systems are contained within the equipment. In 
the analytical ultracentrifuge, analysis of material 
is obtained by a photographic process electroni- 
cally controlled. Since at least part of the housing 
for this equipment is of heavy armorplate, the 
floor live load must be considered. To prepare 
material to be used in an ultracentrifuge, a wall 
bench with base cabinets, wall cabinets, and sink 
should be installed. Services should include gas, 
air, vacuum, water, and electrical outlets. The 
room may require additional cooling to offset heat 
produced by operation of the equipment. 

A counting room will contain electronic equip- 
ment for the accurate measurement and counting 
of radioactivity. Equipment such as an auto- 
matic sample changer will require connection to 
gas cylinders and will be wired to automatic add- 
ing machines for counting work. If more equip- 
ment space is required, shelving should be pro- 
vided above tables. Space between shelving and 
wall for gaslines should be provided. Most of the 
equipment used will have built-in radiation shield- 
ing and is quite heavy. Tables and shelving 
should be built to support this exceptional weight. 
If small gas cylinders are placed under the tables, 
gaslines to equipment will be shortened and height 
under the table to allow for upright cylinders and 
pressure-gage attachments will be necessary. All 
cylinders should be fixed in racks. Electrical out- 
lets for both 110 v. and 220 v. should be installed at 
the wall above tables and at shelving so that ex- 
tension cords may be avoided. Cabinets for stor- 
age should be provided. Humidity should be 
controlled to assure accurate results in counting. 

Department shop.—Unless central shops can 
provide maintenance and repair of electronic 
equipment and the fabrication of unique forms of 
glassware, space may be required in the depart- 
ment to perform these services. A combination 
electronic and glassblowing shop will meet these 
needs. The electronic section requires storage 
bins, a tool cabinet, and racks for electronic tubes, 
transistors, condensers, test bench with power out- 
lets, and space for testing electronic equipment. 
The glassblowing section should have storage 
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racks for glass stock, a counter with gas and elec- 
trical outlets, and a glassblowing lathe. Counter- 
tops should be surfaced with asbestos board to 
reduce fire hazard. 


PHYSIOLOGY 


Teaching aspects.—Physiology, usually pre- 
sented to first-year medical students, may be di- 
vided between the first and second year. It 
consists of lectures, demonstrations, laboratory ex- 
ercises, and independent projects and may include 
400 hours or one-third of the school-year program. 
By laboratory exercises the student is introduced 
to methods of studying functions of normal organ 
systems, including muscles, respiration, circula- 
tion, and body-temperature regulation. Animals 
are used for experiments, and in extended experi- 
ments the animal-holding room may be used. In- 
creasingly, conferences among students, house 
officers, and fellows in clinical science departments 
are held. 

Figure 25 shows a space diagram for a mini- 
mum department of physiology in a hypothetical 
64-student class school with 6 full-time faculty 
members and 6 graduate students and postdoctoral 
fellows. Table 22 gives the area for the 64-stu- 
dent and 96-student class hypothetical schools. 

Teaching laboratory.—A conventional teaching 
laboratory may be used by more than one depart- 
ment. The success of this arrangement will de- 
pend on the suitability of laboratory equipment 
for both disciplines and the feasibility of schedul- 
ing laboratory use. 

The laboratory described here is a conventional 
laboratory designed for specific use by the depart-. 
ment of physiology. With only minimal addi- 
tional equipment this laboratory is suitable for 
pharmacology teaching. 

Many animals are used in physiology teaching 
and standup tables 37 inches high with casters to 
accommodate 4 students, 2 on each side, are sug- 
gested. A shelf under the top should be provided 
as storage space for animal boards. The remain- 
ing area may be used for enclosed pipette racks or 
cabinet shelving for instruments and paper sup- 
plies. Tabletops should be stain resistant. 

A service island may be provided with gas, elec- 
trical, air, and vacuum outlets. Distilled water 
should be piped into one place in each laboratory 
or preparation area and carboys should be used 
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TasLE 22.—Net area for a department of physiology for hypothetical schools with entering classes of 64 and 96 students 
Dene ee nn a a a a aR 


School A School B 
(entering class of 64 students) | (entering class of 96 students) 


Type of facilit 
ve » With With With With 


conventional | multidiscipline | conventional | multidiscipline 
departmental laboratories departmental laboratories 





laboratories laboratories 
Assumed sizeiol faculty]. - 2 ee eee 6 6 8 8 
Number of graduate students and postdoctoral fellows_ 6 6 8 8 


Square feet 


Total net areal te, JS ee See 12, 230 ) 14, 160 (2) 
Faculty offices, research laboratories, and related 
facilities: 

A lyfa jt) Maes a apache ee TR, al el FeRAM 9 6, 940 6, 940 7, 550 7, 550 
IPTOLESSOl SB OlICGs2 == a a eee oe ee ee 210 210 210 210 
Secretary § Ollieds 2. s2c4 2 eee See, See 280 280 280 280 
Wonferenceiroommes a2 S25 62 ee ese ee ee 350 350 350 350 
Faculty tices een on. ee noe ee eee (4) 560 | (4) 560 | (4) 560 | (4) 560 
Postdoctoral fellows’ office....-..-.-.-.---_----- 200 200 200 200 
qnGaerOOiee ee seer See mee ie ae ne 280 280 280 280 
Specialsprojects room +22 . 229.2. 2 pe 280 280 280 280 
Research laboratories: 

Departmental 2 2) 4 22 s. ete ee 610 610 610 610 

General 2. 202 ee a aa ee. 610 E610 9962) 1, 220 | (2) 1, 220 

Graduate students==-osesenanee ae (2) 400 | (2) 400 | (2) 400 | (2) 400 
Storage room (future laboratory) ---_----------- 610 610 610 610 
Storage room 22). Sees. . seer ee ee 280 280 280 280 
Constant-temperature rooms_._--_------------- (2) 240 | (2) 240 | (2) 240 | (2) 240 
Shicided: room. =o 3. see ee ee le ee 210 210 210 210 
Dark T0OUiz 26 2s Lae ee ee er ss ae ene 210 210 210 210 
Departmental shop. os cee a eee 280 280 280 280 
Animal ‘room 5222 2 Se eec oes ee oe See 410 410 410 410 
Cold/room Sse Sees eee eee ee 200 200 200 200 
Graduate students teaching laboratory_._._-_--- 720 720 720 720 
Departmental central storage #...~.2.--.-2- ib |e- ee - (Se See | ee 

Conventional teaching: 

Total oe enone. eee Pree ee nae eee 5, 290 (4) 6, 610 (?) 
Teaching laboratory 2.223 t<c452 20 Soe 5228 oe D000 | S252 bee cee. = 4,320) | 22 See 
Hiquipment) storage TroOmes ss eee ese aa a eee S50 Ss SLL tee eee 350"|.2 see 

Supply 7,O0m ce <9. ee eee. ere ede oo ee 610 [Rute ek eeees 610 tive. 22k eee 
Student research laboratory and work area___________ O10) |e ce ee 570: al eee 
Audio rOOm 1201s Sissel oe eee ae eee one Ct RRS eS eI oy 00 | dbeeeese eet: 
Physio-opticts room 2s San Ses be. ce see See BOUL. Ce eee mae tae 260. |. 52s2 20m eee 
Treadmill and gas analysis room_______.___________- 41. 0a| oss SUES S 410 || pec S. SS eee 


1 For total net area for multidiscipline laboratories see table 18, p. 58. 
2 For central storage area, see table 17, p. 50. 
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at work stations. An electrical panel for various 
voltages has been widely used in the past but is 
becoming less necessary. Access panels should be 
provided for plumbing and electrical services. A 
floor drain should be installed between each pair 
of service islands. 

In addition to the movable tables and service 
islands, counters 37 inches high provide space for 
setting up equipment such as water baths, Van 
Slyke machines, and for small animal cages. 
Sinks, cabinets, and a resilient countertop may be 
similar to those in the teaching laboratories of 
other basic science departments. Sinks may serve 
for hand washing if equipped with wrist-action 
valves. 

A 4-foot fume hood should suffice for 8 students. 
Space for incubators should be considered unless 
they can be placed on counters. 

Chalkboards, a bulletin board, and a retractable 
projection screen should be furnished similar in 
size and number to other teaching laboratories. 
Space for an instructor’s table at the front of the 
laboratory is required. 

Graduate student teaching laboratory.—A sep- 
arate teaching laboratory for graduate students 
may be used for teaching and elective courses, 
special instruction, and research projects in 
periods when there is no scheduled teaching. It 
should be located adjacent to auxiliary rooms of 
the teaching laboratory. Fixed equipment and 
mechanical facilities should be similar to those 
furnished the medical student. 

Student research laboratory.—Because of the ex- 
tensive use of portable equipment in physiology 
teaching, a student research laboratory is some- 
times provided so that students may learn the pur- 
pose of the equipment and, in some instances, use 
it under staff direction. This laboratory may also 
be available for special student projects. Furni- 
ture and mechanical facilities may be similar to 
a typical research laboratory. 

Equipment storage—An equipment storage 
area, adjacent to the teaching laboratory, is needed 
because of the equipment used in the physiology 
course. If electronic equipment is to be stored, 
temperature and humidity control may be neces- 
sary. Desk space for a stock clerk and technician 
is needed so that equipment used by students may 
be accounted for, stored, and available. A 31-inch- 
high counter with gas, air, vacuum, and electrical 
outlets and cabinets should be installed for testing 
and preparing equipment. An issue window or 


door opening into the teaching laboratory is desir- 
able. Space for assembly of equipment to be 
issued and for glassblowing and soldering should 
be provided. 

Shielded room.—An_ electroencephalograph 
(EEG) for recording brain waves in animals and 
human beings is subject to electrostatic inter- 
ference from X-ray transformers, elevator motors, 
and the like. If required by the program a 
shielded room is required distant from obvious 
electrostatic interference (23). If circumstances 
permit the use of a shielded room in the teaching 
hospital, duplication of this facility in this de- 
partment may not be necessary. 

Audio room.—If an audio room is provided, it 
should consist of a test room and a control room 
with a triple-glazed clear-glass observation win- 
dow between and with acoustical treatment, in- 
cluding reduction of floor vibration. 

The test room should have a microphone and a 
speaker cabinet. The control room should have 
a sitdown counter with cabinets located on the 
observation window side. The counter may be 
used for audiometric equipment such as a micro- 
phone, a tape recorder, a decibel meter, an ampli- 
fier, and phonograph equipment, as well as talk- 
back receiver and speech audiometer. 

If circumstances permit the use of the audio 
room in the hospital, duplication of this facility in 
this department may not be necessary. 

Physio-optics room.—If the student curriculum 
includes exercises in physio-optics, a special room 
will be needed with 20-foot separation between 
the subject and the vision chart. A sink for hand 
washing and a sitdown counter for recording are 
necessary. Since many of the experiments will 
take place with the room darkened, windows are 
not necessary. If circumstances permit the use 
of a physio-optics room in the hospital, deplica- 
tion of this facility in this department may not be 
necessary. 

Treadmill and gas analysis.—To study breath- 
ing and pulmonary gas exchange in the human 
body, treadmill and gas analysis equipment is used. 
Portable gas-analysis equipment is used in various 
breathing experiments. 

Although use of this equipment in the teaching 
laboratory is possible, a room close to the labora- 
tory is preferable. The room should also contain 
a cot and table for recording. Comfort-condi- 
tioned air should be supplied to this room. 
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Supply room.—A supply room near the teaching 
laboratory is necessary for the storage, mixing, 
and issue of solutions and reagents. Shelving and 
racks for volatile solvent storage should be within 
a fire-resistive closet off the mixing and issue 
areas. Countertops, 87 inches high with gas, air, 
vacuum, and electrical outlets, cabinets with vary- 
ing sized drawers, and a sink are required for 
mixing solutions and preparations for student use. 
Glassware washing and storage requires a large 
sink, drainboards, provision for distilled water, 
and base cabinets for glassware. An issue win- 
dow is suggested. Space should be allocated for 
solution carts and assembly of materials to be 
issued. A head technician’s office may be required 
depending on the quantity of material handled. 

Department shop.—To maintain the mechanical 
and electronic instruments associated with the 
physiology department, a machine and electronic 
shop may be provided in addition to the scientific 
instrument shops serving the overall medical 
center. 

Requirements vary, but a minimum machine 
shop should contain a drill press, a metal lathe, 
a milling machine, and wood and metal bandsaws. 
The size and weight of this equipment should be 
considered in designing the structural floor. A 
workbench, stock racks, and tool bin are required. 

In the electronics area, a sitdown work counter 
with electrical outlets of appropriate voltages, 
drawers, and locked storage cabinets for electronic 
equipment and space to bring in floor-mounted 
equipment for testing will be required. Because 
of the increased use of electrical polygraphs, some 
schools may construct storage cabinets for these 
machines and their interchangeable amplifiers. 

Noise and vibration associated with technical 
shops should be considered in their relation to 
other areas. 

Constant femperature rooms.—Constant-tem- 
perature rooms (controlled-temperature rooms) 
may be required for the study of animals or 
human beings under constant temperature and 
humidity conditions and should accommodate a 
person on a cot. Animals are in cages on movable 
racks. The range of constant temperatures and 
relative humidities which this room may be re- 
quired to maintain and ventilation required to 
remove animal odors are discussed in chapter 8. 
Since noise may be disturbing, sound control 
of motors and other mechanical equipment 
should be considered. Controlled lighting may 
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be required. Prefabricated constant-temperature 
rooms are commercially available and economical 
installation may result from their use. 

- The constant-temperature rooms should have 
access to the corridor and to a work area. Doors 
from the corridor should accommodate beds or 
animal racks. Floor and wall surfaces should be 
similar to those suggested for animal quarters. 

The work area associated with these rooms 
should have 31-inch-high work counters, a sink, 
and gas, air, vacuum, and electrical outlets. 


MICROBIOLOGY 


Teaching aspects——Microbiology is usually 
scheduled during the medical student’s second 
year. However, microbiology may be taught in 
the student’s first and second years. In the first 
year the curriculum may include microbial physi- 
ology, structure, metabolism, and genetics. In the 
second year the curriculum may include immu- 
nology and pathogenesis of infectious diseases in 
conjunction with pathology. The design of lab- 
oratories should reflect the curriculum chosen. 
Although the microscope will be used extensively, 
this course also includes demonstrations, lectures, 
and experiments with animals which require the 
use of considerable laboratory equipment. 

Figure 26 shows a space diagram for a mini- 
mum department of microbiology in a hypotheti- 
cal 64-student class school with 5 full-time faculty 
members and 6 graduate students and postdoctoral 
fellows. Table 23 gives the area for the depart- 
ment for 64- and 96-student hypothetical schools. 

Teaching laboratory.—The conventional teach- 
ing laboratory is usually designed to accommodate 
the second-year class. Each student is assigned a 
position at a laboratory bench. If there are 16 
students to a group, with 4 or 8 students perform- 
ing experiments together, satisfactory results can 
be obtained with the use of an island-type labora- 
tory bench to position 4 students all on the same 
side facing demonstrations. 

Laboratory benches may be 31 inches high for 
sitdown work with microscopes. Each student 
should have knee space, drawers for supplies, and 
a cabinet for microscope storage. Bench service 
outlets should be water, gas, air, vacuum, and 
electrical for each position. A cup sink at each 
position, or continuous drain trough, and a shelf 
for storing bottles above are required. Bench 
tops should be resilient and stainproof. As micro- 


‘SSB[D SUII0JUI JUIPN4S-FO BW YIM [OOYDS [BoIpou B IOJ ASOp[OTqoAOTUI Jo JuoTMZAvdep vB IOJ WeIsVIG—'9g TUNOL AT 


‘13°0S O9611- V3UV LIN 


9=S$M01134 TVHOLION 150d 
@ SLN3ONLS 3LVNGVYES ON 


S = ALINOVA JO 3ZIS GIWNSSV 





S31NGON B S37NGOW 8B S31NGOW 8 S31nNGOW 8 S37NGOW 91 
(S1N30N1S Tv9!103N) 02s 
a 082 ofb o12 O12 082 oB2 Ovi | ov! ose 082 O12 
OOO€ ANOLVYOEVT ONIHOV3L WH d3ud VIG3W 39V¥OLS ONIHSYM SSV19 | 39VHO1LS| “WH ONITMYSLOBCOUd | “WY VLVO | $391430 39N3U34NOD A193S 40ud 
ssvi9 SSV19] -Z171N3LS Wid3ds AL¥novs 


| | NV319 | Set tale a i | 


0%. coz}; O02 002 | 002 | 002 Ole ‘BVT Ol¥v. “av7 O19 o19 002 O70 019 019 
BVT ONIHOV3L “WOLS AY 


‘ AW ASON0L ADOTODAM| “AV WiSLLaMoW 39VuOLS $,4°0d salvt ‘av V7 1430 
SLN30N1S Ove | ‘W3HD! 0709 -ISVUVd @ SNYIA ‘anis|‘avus 


73 


organisms, pathogenic for man, are used in labora- 
tory experiments, bench tops and countertops 
should be free of joints. 

In addition to island benches, it is desirable to 
have counters 37 inches high with reagent shelves 
equipped with gas, air, vacuum, electrical outlets, 
and sinks with wrist-action valves for hand 
washing. They may be used for setting up porta- 
ble equipment and animal experiments. 

A chalkboard, a bulletin board, a retractable pro- 
jection screen, and space for the instructor’s desk 
at the front of the laboratory are required. Space 
in the teaching laboratory may be required for in- 
cubators and refrigerators. One domestic refrig- 
erator per 16 students and 1 stationary incubator 
per 8 students should be provided. A stationary 
centrifuge, 1 per 16 students, may be provided 
depending on the curriculum. 

Facilities should be available to maintain and 
observe such small animals as rabbits, guinea pigs, 
and mice close to the teaching laboratories. 

Portable equipment for teaching, water baths, 
incubators, and spectrophotometers require storage 
areas adjacent to the teaching laboratory. 

Graduate student teaching laboratory.—A _ sep- 
arate teaching laboratory for graduate students, if 
sized to accommodate 16 students, may be used for 
teaching and for elective courses, special instruc- 
tion, and research projects in periods when there is 
no scheduled teaching. It should be adjacent to 
auxiliary rooms of the teaching laboratory. Fixed 


equipment and mechanical facilities should be 


similar to those furnished the medical student. 

Research laboratories——The microbiology re- 
search laboratories will, in many instances, be sim- 
ilar in equipment and design to laboratories in 
other basic sciences. However, laboratories used 
for bacteriological and virus research have addi- 
tional requirements. Glassware of an unusually 
large size is often used. One sink in each labora- 
tory should be sized to wash this glassware. Cul- 
tering requires dust-free laboratories similar to 
media preparation areas. The use of radioisotopes 
in microbiology is now common enough to consider 
the possibility of designing all fume hoods for 
radioisotope use. 

A virus and ricketisia research laboratory or any 
laboratory used for work in virology requires 
negative air pressure to avoid contamination of 
other areas. As tissue cultures are handled, con- 
sideration should be given to methods of reducing 
contamination in laboratories to minimize danger 
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to personnel but not adversely affect research proj- 
ects. Air exhausted from virology laboratories 
should be specially treated. A special air supply 
and exhaust may be required if isolator laboratory 
equipment is used. 

Mycology is the science and study of fungi. 
Work in a mycology laboratory should be carried 
out under aseptic conditions; the research may 
involve pathogenic material. 

Work in a parasitology laboratory involves 
microscopic study of single-cell protozoa and 
larger parasites. Culture media will be prepared 
and the use of feces in this work is common. To 
prevent the spread of odors, a negative air pres- 
sure is required with a fume hood or other exhaust. 

Separate animal rooms are provided in the 
microbiology department to prevent cross-con- 
tamination. Negative air pressure must be main- 
tained. Exhaust system filters should be similar 
to those described for contaminated animal quart- 
ers in chapter 8. If highly contagious material is 
to be handled, a vestibule may be needed at the 
entrance to microbiology animal rooms to permit 
the attendant to change clothes and shoes to reduce 
infection and cross-contamination. 

Electron microscopy.—If electron microscopy fa- 
cilities are contemplated, they would be similar to 
those described for the department of anatomy 
though techniques of specimen preparation and 
fixing will differ. (See Electron Microscopy, 
p. 63.) 

Media preparation.—Culture media are a va- 
riety of combinations of materials used for cultiva- 
tion of micro-organisms in microbiology teaching 
and research. Except when an investigator wishes 
to prepare his own media, preparation is done by 
technicians in a media preparation area serving | 
both teaching and research. If a head technician’s 
office is included, it should be adjacent to this area. 
Media preparation areas should be adjacent to 
teaching areas and designed to eliminate through 
traffic to prevent drafts and the introduction of 
contaminating organisms. Positive air pressure 
and special air filters are needed to effect dust-free 
conditions. 

A media kitchen requires a range, or portable 
hotplates on a counter 37 inches high, for cooking 
the material. Countertop sinks and cabinets with 
drawers ranging in width from 6 inches to 2 feet 
6 inches and wall cabinets with shelves for storage 
are desirable. Counters should have air, gas, 
vacuum, and electrical outlets. Distilled water 


TABLE 23.—Net area for a depariment of microbiology for hypothetical schools with entering classes of 64 and 96 students 


School A School B 
(entering class of 64 students) | (entering class of 96 students) 
Type of facility 
With - With With With 
conventional | multidiscipline | conventional | multidiscipline 
departmental laboratories departmental laboratories 
laboratories laboratories 
Assumed size of faculty......--.-----=+------------- 5 5 7 a 
Number of graduate students and postdoctoral fellows_ 6 6 8 8 
Square feet 
SON ESS A el ae ae 12, 240 (?) 14, 170 (2) 
Faculty offices, research laboratories, and associated 
facilities: 

Oh 2 5 a eee i 2 Seep a 9, 240 8, 970 9, 850 9, 580 
ONE SEG gs ee ea 210 210 210 210 
SE WSS tr ea © Os a a a 280 280 280 280 
Semper ORCOTOOW 8 de che an Shae ee 350 350 350 350 
RR ROR oe Se ot ae en a (2) 280 | (2) 280 | (2) 280 | (2) 280 
Postdoctoral fellows’ office._..-_.------.-_----- 200 200 200 200 
Pravaregeime eee el IUF2 POUL USL eek a hee 280 280 280 280 
mpeciai-projectsirooms }. os 52 4---seoseee ese 280 280 280 280 
Research laboratories: 

Aa StS 1) i On or 610 610 610 610 

OY 8M pla aan haan eat Te setae ity 3 610 610 | (2) 13220. \(2) 1, 220 

Sracemare suiidente.-- 2-2. ose SE (2) 400 | (2) 400 | (2) 400 | (2) 400 
Storage room (future laboratory) _..------------- 610 610 610 610 
DEOUTCORROOM At eta A Sates Ae! oo eb eeee 280 280 280 280 
Medm preparation room: .._-— _.--4-4---.+.--- 570 430 570 430 
SHEMMAPATOOMM MEE. Soe lo Bok CE ke 210 210 210 210 
DLCcNCIMIaas SUOLACC-- .s- 5255 - Nl eee et eee 210 210 210 210 
RSS GG Ts 5 Se EL SS ay eee, ee 430 430 430 430 
Gr anlaited BtoravecJive . 2204. ooo. bse 280 210 280 210 
Cieinien Me vOre ges 2ct. ate ed~ cen 5-b ole one de we 200 140 200 140 
Virus and rickettsia laboratory_-_-....----------- 610 610 610 610 
Bevcolory 14D0TAtOly.. = ~~ 2 be po eS 410 410 410 410 
RANARICOLOgY IabOratory—----- =~ = See ee 410 410 410 410 
TA ROOMIS eS sees fr VITRO). Soha (3) 600 | (8) 600 | (8) 600 | (3) 600 
Rarer oOnnee cesar 342% 223 2 lish s-e es bsee 200 200 200 200 
Graduate students teaching laboratory-.--------- 720 720 720 720 
Departmental central storage ?__..-.-...-..----|--------------|--------++=+=-|--------+-+----|------+------- 

Conventional teaching: 

Demene ree Se Uebeci0et 2s 3, 000 (4) 4, 320 (4) 

PemOIMEADOTALOLY .- 1 ns tain yn nee ean oe O00 OG Rem eats Cera Ay 320. exe Soe 





1 For total net area for multidiscipline laboratories see table 18, p. 58. 
2 For central storage areas, see table 17, p. 50. 
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should be piped to 1 location over a sink and 
distributed in carboys. 

After the unsterile liquid culture media has been 
prepared in bulk quntities, it is dispensed into test 
tubes or plates. This requires counter space sim- 
ilar to the media kitchen, including wall and base 
cabinets and service outlets, and may require a 
burette stand. 

An autoclave is required for sterilizing prepared 
culture media after it is poured into previously 
sterilized petri dishes. A flushing-rim sink near 
the autoclave is desirable for disposal of spoiled 
media. 

An incubator may be used to test the sterility of 
prepared media prior to use. Until culture media 
is used, it is placed in a refrigerator in the teaching 
laboratory or issueroom. The issue room will con- 
tain glassware and equipment storage, shelving 
and cabinets for glassware and equipment, and an 
issue window opening into the laboratory. The 
media preparation unit should have capacity to 
supply the needs of the hospital also if it is 
adjacent or connected. 

If commercial media or disposable fully pre- 
pared plates are used, the size of the media kitchen 
may be reduced. 

Glassware washing and storage.—An impor- 
tant function in the microbiology department is 
washing, sterilizing, and storing glassware for use 
by the students and research laboratories. If this 
is to be done as a central unit for the department, it 
should be divided into sterilizing, sterile storage, 
glassware washing, and clean glass storage. 

An autoclave to sterilize glassware prior to 
washing, a sink and drainboard area, and space for 
chemical jars and for soaking extra dirty glassware 
are required. Commercial glasswashers and dry- 
ers may be employed and space for these should be 
provided beside the sink. Space should be avail- 
able at sink and washer area for glassware and 
petri dish carts and cart storage. 

After glassware has been washed and dried, 
pieces to be sterilized are placed in autoclaves in 
the sterilizing and work area. Some installations 
include a hot-air sterilizer in addition to the usual 
autoclaves. The work area should consist of tables 
or counters where sterile glassware is prepared 
for sterile storage. Distilled water may be used 
in this process. Cabinets are needed for supplies; 
other installations may include a countertop sink 
and counter with gas, air, and vacuum outlets. 
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Storage areas should be furnished with adjust- 
able shelving. Some glassware may be exception- 
ally long or high. To control the issuing of sterile 
glassware, an issue window or door from sterile 
storage to corridor should be provided. 

If disposable plastic vessels are used, the area 
for glass washing may be reduced. 

Ventilation of the glassware washing and work- 
room areas should be given special attention 
because of the heat and high humidity. 

Chemical storage.—Although bulk storage of 
chemicals should be in basement storage, a limited 
supply is often maintained within the department. 
In this event, a chemical storage room with metal 
shelving should be provided and, if the room is 
used for mixing chemicals, a stone sink and 
counter should be provided. 


PATHOLOGY 


Teaching aspects.—Pathology, scheduled dur- 
ing the medical student’s second year, utilizes lec- 
ture rooms, teaching laboratories, microprojection 
rooms, gross pathology conference rooms, and au- 
topsy rooms. Much of the activity is in micro- 
scopic study, but some time will be devoted to 
experiments with animals and to the study of 
diseased organs. Facilities for preparation, re- 
placement, and storage of such items as histologic 
sections, slides, gross materials, chemicals, and 
records should be available. 

Figure 27 shows a space diagram for a mini- 
mum department of pathology in a hypothetical 
64-student class school with 6 full-time faculty 
members and 6 graduate students. Table 24 gives 
the area for the department for 64- and 96-student — 
class hypothetical schools. 

Teaching laboratory.—A conventional teaching 
laboratory similar to that described for micro- 
and neuroanatomy is usually adequate for teach- 
ing the second-year pathology course; however, 
fume hoods and incubators, 1 for each 16 students, 
may be required, depending upon the curriculum. 

Graduate student teaching laboratories.—Sep- 
arate facilities for residents and graduate students 
are required. These laboratories can be used for 
teaching, and for elective courses, special instruc- 
tion, and research projects in periods when there 
is no scheduled teaching. They should be adja- 
cent to auxiliary rooms of the medical students’ 
pathology teaching laboratory. Fixed equipment 
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and mechanical facilities should be similar to 
those furnished the medical student. 

If the department provides anatomic pathologic 
services to hospitals, work cubicles for residents 
to review microscopic sections and to dictate or 
prepare reports should be provided in addition. 

Tissue staining and embedding, fechnician’s of- 
fice.—The tissue staining and embedding unit ad- 
jacent to the pathology teaching laboratory pre- 
pares collections of loan slides used in teaching 
and those from autopsies, surgical cases, and cys- 
tological screening tests. A unit similar in design 
and equipment to the tissue staining and embed- 
ding unit described for microanatomy should be 
provided. However, in pathology the unit may 
have responsibility for service functions and may 
prepare 50,000 or more slides per year if the teach- 
ing hospital approximates 500 beds in addition to 
the materials prepared for undergraduate teach- 
ing. Therefore, the unit in pathology should be 
larger. 

Some pathology departments file the most re- 
cent 5 years’ accumulation of slides in the slide 
storage-and-issue area of the unit for convenient 
reference, and store slides and paraffin blocks 
older than 5 years and of less frequent reference 
in basement storage. 

Commercially available steel slide file cabinets 
designed for close-packed filing will accommodate 
60,000 standard 3- by 1-inch microslides. A 
cabinet containing this number of slides weighs 
in excess of 600 pounds and yet may occupy only 
2.5 square feet of floor area. Therefore, the 
maximum number and type of microslide file cabi- 
nets to be accommodated must be considered in the 
structural design of the floor. 

Clinical pathology preparation unit.—This unit 
prepares and issues to students, for immediate use 
in laboratory exercises, specimens normally used 
in the clinical pathology procedures of a hospital. 
The variety and volume of the material to be pre- 
pared and issued will depend on the curriculum. 

The unit usually has a head technician’s office 
and a preparation room with direct access to the 
teaching laboratory preferably by a dutch door. 
For preparing some types of specimens as well 
as stains and reagents for direct issue, a standup 
counter 87 inches high is desirable. For other 
types of specimens, particularly those such as 
blood and bone marrow, which are smeared on 
microscopic slides and stained before issue, a sit- 
down counter 31 inches high is more convenient. 
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Both counters should have reagent shelves, 
countertop sinks, air, gas, vacuum, and electrical 
service outlets, knee spaces, cabinets for storing 
equipment and chemicals and reagents. Work sur- 
faces should be alcohol- and stain-resistant and 
resilient to minimize glass breakage. A refrig- 
erator for storage of clinical material and a lava- 
tory with wrist-action valves for handwashing are 
necessary. Space for parking a specimen cart 
should be provided. 

Autopsy room.—At least 2 autopsy rooms should 
be provided for a medical school. They should 
be located convenient both to the teaching hospital 
and to the pathology department and arranged 
so as to prevent unnecessary contact of unauthor- 
ized persons with autopsy procedures. If the 
basic science building is separated from the teach- 
ing hospital, autopsy facilities should be located 
in the hospital to avoid transporting bodies from 
one building to another. 

Each autopsy room should be equipped with a 
scrubup sink with knee- or foot-action valve; a 
sink with drainboards, cold-water manifold, and 
gas and electrical service outlets; an adjacent work 
counter with drawers and cabinets for storage of 
supplies; a flushing-rim clinical sink; wall cabi- 
nets with adjustable shelves and glazed doors for 
storing instruments; a wall-mounted, 4-bank, 
X-ray film illuminator; and a chalkboard. An in- 
strument sterilizer and a storage cabinet for fixed 
specimens should also be provided if they are not 
available in an adjoining utility or cleanup room. 

Water and a.c. electrical service outlets with 
waterproof caps are required. A table with down- 
draft top for removal of contamination and odors 
directly at their source, with an integral sink at one 
end of the top, and service outlets, is generally 
preferred. Provision should be made for foot- 
operated dictation equipment. A ceiling-mounted, 
85-mm. still camera should be located over 
the table for in situ photographs during the au- 
topsy. The same mount may provide for TV to 
remote monitors. 

Space to accommodate a portable observation 
stand opposite the table for convenient viewing 
of autopsy procedures by students and house staff 
should be provided. The number of observers to 
be accommodated will depend on the program. 

Floor and walls should be of water-resistant 
material, preferably tile, and a floor drain should 
be installed. Lighting, with a minimum of shad- 
ows at the autopsy table, is usually achieved by 


TaBLE 24.—Net area for a department of pathology for hypothetical schools with entering classes of 64 and 96 students 


School A School B 
(entering class of 64 students) | (entering class of 96 students) 


Type of facility j 
With With With With 
conventional | multidiscipline | conventional | multidiscipline 
departmental laboratories departmental laboratories 


laboratories laboratories 
Assumed:sizeoftaculty toes 2k sk fee kL as 6 6 9 9 
Number of graduate students, postdoctoral fellows 
HUCMrCNICCNUS serene Sho So es out be et 6 6 8 8 


Square feet 


PG baleneuancnmee tae oes ere say PE 14, 100 (2) 17, 390 (?) 
Faculty offices, research laboratories, and associated 
facilities: 

ARCURS SES i 2 Dee Ol aS Se eee 11, 100 11, 100 13, 070 13, 070 
ORD SSR Oa a a 210 210 210 210 
Bectotury ewicvess: vou. Un of fics il ele (2) 560 | (2) 560 | (2) 560 | (2) 560 
Conference room 5. -2c 522 lL eek 350 350 350 350 
EUG by EOL CCS srt renee Si Sa fee es So (3) 420 | (38) 420 | (8) 420 | (8) 420 
Postdoctoral fellows’ office___.._._...-..-_-__-- 130 130 200 200 
eee ee OCN eer 280 280 280 280 
pymeeia -wrojeces TOOIN... 2 2. ss 280 280 280 280 
Research laboratories: 

perpetual Ju 25 551 Ae MOR ste 610 610 610 160 

oO 2 Wee a ee (2) 1,099 | (2) 1, 090 | (3) 1, 830 | (3) 1, 830 

Graduate Students. 2.2% cnet oo cee scee 200 200 200 200 

SES Gilg SL Se eee ae an ae 200 200 200 200 
ireeidents taboratories_ 2.2... ... 2. 8. (2) 400 | (2) 400 | (8) 530 | (3) 530 
Hietrom microscope. 22252-0222 t 610 610 610 610 
StOnACeRLOOM ser ne = 29h l pee Ce CO Oe eae aL 280 280 280 280 
Tissue staining and embedding and technician’s 

BNC. a As Sh et eS See eee 1, 290 1, 290 1, 290 1, 290 
Clinical pathology preparation.._........------ 570 570 570 570 
ReECOrcIsLOLaAvee. ae to. Uocac ene ae tee 200 200 410 410 
PANT LOR VARO OLS seein ee eres See fe Oh ed ee 410 410 | (2) 820 | (2) 820 
MonenOOlien aes ete ee Ly sy See ae eit, Sit 100 100 100 100 
MGUAT VebOOtNs eee 26 252 8a ee ce deed 300 300 300 300 
eo) Tho ae EE Sy ee, a ee 110 110 110 110 
Ren wand eheray soso 255.2 22. elo lee 410 410 410 410 
Gross pathology conference room___..-.--.----- 310 310 310 310 
DiciatiOnerooniee 2-2 etna) Seek ee ee ls 140 140 140 140 
Showers, lockers and toilets___.......--...-.--- 310 310 310 310 
Beare Gebers epartinent of anatomy) oe aos. wie - .. 0s. o-oo oath ol he ee eee ieee 
DareIRO ING ee os Coe Set SU Se 410 410 | (2) 820 | (2) 820 
Ee es ag ok 3 vig 200 200 200 200 
Graduate students teaching laboratory__-------- 720 720 720 720 
Tem enoinencontral-ctoragpe $2.0. Ji Ue0t Pee. bo els Sel soc RUSS. aS 

Conventional teaching: a SSS SSS 
ee nt Ss 6. So xcpln ote Maeda se 3, 000 (?) 4, 320 (?) 
Enea DOTAGOTY — oon om ee oo eee an 3, Q00i see took eee ASO20 | eee aes eee 





1 For teaching responsibility only. 

2 For total net area for multidiscipline laboratories see table 18, p. 58. 

3 For central storage areas, see table 17, p. 50. 

Nors.—These areas do not provide for the permanent professional or resident staffs performing services for clinical 
pathology in the teaching hospital. 
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means of an operating light over the autopsy table. 
Mechanical ventilation to provide continuous fresh 
air changes within the room during use is essential. 
All air should be exhausted to the outside with no 
recirculation. Air pressure should be negative 
relative to adjoining areas, and air movement 
should be away from the pathologists and 
observers. 

Showers, lockers, and toilets——Shower and 
dressing facilities for pathologists and students 
are required. 

Morgue.—If the morgue in the cadaver prep- 
aration and storage unit is convenient to the au- 
topsy rooms, additional morgue facilities adjacent 
to the autopsy rooms may not be required. 

Autopsy and X-ray room.—A mobile X-ray ma- 
chine should be provided. X-ray protection 
should be in accordance with the recommendations 
of the applicable handbooks of the National 
Bureau of Standards. 

Utility and cleanup room.—This room should be 
located between 2 autopsy rooms with direct access 
to each and to the corridor. Equipment for this 
area includes a sink with drainboard; a flushing- 
rim service sink; provisions for storage of glass 
jars, formalin, and alcohol; wall cabinets for fixed 
specimen storage; and an instrument washer- 
sterilizer unless provided in each autopsy room. 

Disposal of pathological wastes such as tissue 
and organs requires incineration facilities capable 
of reducing the material to a completely inorganic 
state. The wastes are usually placed in containers 
with disposable waterproof liners and tight covers 
for transport to the incinerator or crematory. 

Photo room.—Photographs and transparencies 
of tissue and organs are required for teaching, 
for anatomical pathology reports, and for scientific 
publications; a separate area or photo room for 
use of the pathologists within the department is 
necessary. ‘To minimize hazards associated with 
handling fresh specimens, the photo room should 
adjoin the autopsy room. 

Fixed equipment in a photo room usually in- 
cludes a standup counter with sink and electrical 
outlets, a cabinet for instruments and supplies, 
and shelves for photographic accessories. The 
counter is used in preparing gross specimens and 
provides workspace for photographing minute 
specimens with the aid of a microscope and illumi- 
nator (photomicrographs). 

For photographing gross specimens, a 3-foot- 
square light box is used. Electric outlets for table 
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and floodlamps should be 30 amperes. This 
equipment can also be used for photographing 
X-ray films. 

Darkroom.—Many schools provide a darkroom 
near the photo room for processing the gross 
photographs and photomicrographs. Facilities 
for processing X-rays taken in the autopsy room 
may be included in this darkroom if the radio- 
graphic facilities of the teaching hospital are not 
utilized for this purpose. 

Wet and dry areas of the darkroom should be 
separated. <A refrigerator for storing color film 
should be provided. Water supply at all process- 
ing sinks should be thermostatically controlled 
to maintain water at +14° F. of the desired 
temperature. 

Bench tops should be chemically inert, water- 
tight, and wear resistant. Floor surfaces should be 
waterproof, resistant to chemicals, resilient for 
foot comfort, and not slippery when wet. 

Air conditioning for removing chemical fumes, 
heat, and humidity from driers is essential to the 
health and comfort of personnel. 

Cold room.—A cold room separate from the re- 
search cold room but adjacent to the autopsy areas 
for holding tissue and organs for later study is 
required. A  deep-freeze unit and adjustable 
metal shelving may be provided for preservation 
of fresh gross material for class use. Standup 
counters with sinks and air, vacuum, and electrical 
service outlets are required. Floor surface should 
be smooth, waterproof, and wear resistant. 

A separate room for storing gross pathological 
specimens at room temperature under solution in 
glass containers or in plastic bags should be pro- 
vided in the general storage area of the building. 

Gross pathology conference rooms.—Gross 
pathology conference rooms are a supplemental 
teaching area where pathology students and house 
officers in small groups can participate in demon- 
strations involving diseased tissue and organs. A 
standup table with sink at one end and downdraft 
top similar to that described for the gross neuro- 
anatomy room is appropriate. Other equipment 
includes adjustable shelving, X-ray film illumina- 
tors, bulletin board, and scrub sink with knee or 
foot controls. Correct ‘color illumination is 
desirable. Where possible this area should have 
direct access to the cold room. 

Electron microscopy.—lIf electron microscopy fa- 
cilities are contemplated for this department, they 
will be similar to those described in the depart- 


ment of anatomy. (See Electron Microscopy, 


p. 63.) 

Dictating room.—A_ small room equipped with 
desk and equipment for writing or dictating 
autopsy records is desirable. Acoustical treat- 
ment is recommended. This function may be de- 
centralized in part by the provision of work and 
study cubicles for house officers. 

Record storage.— Usually the written records of 
autopsy examinations (autopsy protocols) and 
surgical examinations (surgical pathology proto- 
cols) are provided with substantial jackets for 
filing, cataloging, and protection, since their legal 
status requires that they be retained indefinitely. 
Records are used both in teaching and research, 
and a record-storage room convenient for refer- 
ence by students and staff members should be pro- 
vided. Open-faced shelving with shelf dividers 
designed for vertical stacking of the records with 
a reference table and chairs should be provided. 
Shelf-spacing will depend on the jacket size con- 
templated. General illumination of 70 foot- 
candles is desirable. A storage room for records 
of less frequent reference should be provided in 
basement storage. The weight of stacked records 
should be considered in structural floor design. 

The pathology department requires areas for 
storage of embedments, fixed tissue, gross organs, 
microscope slides, and protocol records not in 
frequent use. Some of this material may be stored 
in the hospital. Embedments are usually kept 
in boxes on shelves and are retained for a mini- 
mum of 5 years. This area should be kept cool 
so that the paraffin medium will not distort. 
Tissue in solution is kept in glass jars, paraffin 
sealed, and stored on wood shelving designed for 
jar height. Gross organs are immersed in 
formalin solution in ceramic crocks or sealed in 
plastic bags. Ceramic crocks are quite heavy and 
storage on wood racks may be necessary. If 
crocks are used, special ventilation to carry away 
formalin vapors should be provided. Microscope 
slides are usually contained in metal slide files 
and this area should be separated from areas 
where formalin vapors are present. If slides are 
to be kept indefinitely, the number of file cabinets 
to be stored per year should be estimated to pro- 
vide adequate space. Protocol records are often 
bound and placed on shelving or in legal-size 
file cabinets. An estimate of space requirements 
per year should also be obtained for this storage. 


PHARMACOLOGY 


Teaching aspects.—Sixty percent of the time 
allocated may be spent in laboratory exercises, 
demonstrations, and small conferences, and 40 per- 
cent in lecture rooms. Students may work 4 toa 
group; thus, the unit of 16 students and the group- 
ing of 4 to 8 students will be similar to the units 
and groups of other basic sciences. 

Figure 28 shows a space diagram for a minimum 
department of pharmacology in a hypothetical 
64-student class school with 5 full-time faculty 
members and 5 graduate students. Table 25 
gives the minimum area for a department for 64- 
and 96-student class hypothetical schools. 

Teaching laboratory—The conventional phar- 
macology teaching laboratory may be similar to 
the physiology teaching laboratory. Space for 
burette stands or titration racks, 1 for each 16 
students, should be included. 

Graduate student teaching laboratory.—A sep- 
arate teaching laboratory for graduate students 
may be used for teaching, and for elective courses, 
special instruction, and research projects in 
periods when there is no scheduled teaching. It 
should be adjacent to auxiliary rooms of the 
medical student teaching laboratory. Fixed 
equipment and mechanical facilities should be 
similar to those furnished the medical student. 

Student research laboratory.—In pharmacology 
it is often desirable for student groups to partici- 
pate in assigned projects or in research. A stu- 
dent research laboratory, if provided, should con- 
tain facilities similar to those in typical pharma- 
cology research laboratories. Where possible, it 
should be located within the teaching area but 
adjacent to research areas. 

Glassware washing and storage.—Glassware 
washing and storage facilities similar to those 
indicated for the biochemistry department are 
adequate in the pharmacology department; they 
should be located near the teaching laboratory. 

Preparation room.—A_ preparation and stock 
room similar to that for the biochemistry depart- 
ment is required adjacent to the pharmacology 
teaching laboratory. 

Anesthesia storage——An anesthesia storage 
room should be provided with cylinder storage 
racks to lock cylinders in an upright position and 
shelving for pressure gages and other anesthetic 
equipment. This area should be kept locked. A 
limited supply of cylinders should be kept in the 
department. Space at ground level should be 
provided for bulk storage of cylinders. 
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TaBLE 25.—WNet area for a department of pharmacology for hypothetical schools with entering classes of 64 and 96 students 






































School A School B 
(entering class of 64 students) | (entering class of 96 students) 
Type of facility 
With With With With 
conventional | multidiscipline | conventional | multidiscipline 
departmental laboratories departmental laboratories 
laboratories laboratories 
Aesmined gic OF Iheulty-._...-+0------2--ceeec es 5 5 7 7 
Number of graduate students and postdoctoral fellows_ 5 5 7 7 
Square feet 
PROtaeneGrareCas ee eo to ee Oe eee 11, 520 (1) 13, 450 (2) 
Faculty offices, research laboratories, and associated 
facilities: 

tO ED EE ee 2 PS 7, 700 7, 700 8, 310 8, 310 
Broeseor @ omeesss oe ek eS es 210 210 210 210 
Berrctacy eomoo.sses Ul Se We bee 280 280 280 280 
Wonference ra0m—.. Syss0 2... he ees ee 350 350 350 350 
mipculiveaticowemmes 66.7 FUE k ek Ue 8 (4) 560 | (4) 560 | (4) 560 | (4) 560 
Postdoctoral fellows’ office___....-.---_-_------ 200 200 200 200 
Re So hi we a ee 280 280 280 280 
mpeciai-projeeesroom.._ ell tle ee 280 280 280 280 
Research laboratories: 

eparermtal. or t2 222 oh aca vaen!s’s. 610 610 610 610 

CM Og 610 610 | (2) 1, 220 | (2) 1, 220 

(TAC ISTePSLNG NUS 222 oie ee (2) 400 | (2) 400 | (2) 400 | (2) 400 
Storage room (future laboratory) --------------- 610 610 610 610 
per Og er eee ee 280 280 280 280 
Supply room___-_- le el aa ot ice te a 430 430 430 430 
Glassware washing and storage_____------------ 560 560 560 560 
A meatnPrinnetorage.2 28... ....2-2.22<---+-<~ 90 90 90 90 
BIDS Er, ate) (0) UNE et I 110 110 110 110 
ANGCEVES AN, VRE DISC ee 25 LS ee i (2) 820 | (2) 820 | (2) 820 | (2) 820 
Mcmmnoureeee ee, Set Peele sk See 200 200 200 200 
Graduate students teaching laboratory--_-------- 820 820: 820 820 
Sg SS) Ey ee ee nl an a a a ae a ae eee, oe 

Conventional teaching: 

Meee ee COmee Seer ee 3, 820 @ 5, 140 (?) 
Peeehine daboratoryss 2 -.2-.-4--~s--.2e-e--- += SA oe ae B20 | wie ial acdc is 
RR RE OOMN 8 oo Soh a wet i a an a lOyy ah Je See ees SOU le eee oa 
Students research laboratory_-....-------------- SOU. pee tren = oe 200 Jon cee a Dee 
1 For total net area for multidiscipline laboratories, see table 18, p. 58. 

2 For central storage areas, see table 17, p. 50. 
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Tasty 26.—Swmmary of space estimates for basic science facilities for hypothetical 4-year medical schools with entering classes 
of 64 and 96 students } 





(entering class of 64 students) 


Type of facility 











School B 
(entering class of 96 students) 


School A 














With With With With 
conventional | multidiscipline | conventional | multidiscipline 
departmental laboratories departmental laboratories 
laboratories laboratories ~ 

Square feet 
Total gross square feet (rounded) ?____-------- 152, 000 135, 000 183, 000 158, 000 
Total net square feet (rounded) -__----------- 99, 000 88, 000 119, 000 103, 000 
Departmental facilities: 
Anatomy. iol se oe) oe ee 19, 330 11, 510 22, 950 12, 530 
Biochemisteys 2 acl aoe. Pe ee ee eee 12, 240 8, 670 14, 980 » 10, 090 
Physiology ichs¢ oS. 4 a 2 ee 12, 230 6, 940 14, 160 7, 550 
Milero bi Oho By chee ok cea rer nlgeer areas ea 12, 240 8, 970 14, 170 9, 580 
Pathology 43 Bis . >. -- 24.44 48. oe ee 14, 100 11, 100 17, 390 13, 070 
Pharmacologyeee. 3-6. | ae ee ee 11, 520 7, 700 13, 450 8, 310 
Multidiscipline laboratories and adjunctive ‘areas__-__|_-_---_--- yee 22, 500 Nanas eer . 29, 960 
frecture roomie 04... ...- 0: 3-ee See 3, 780 3, 780 3, 780 3, 780 
Unassigned conference rooms____..----------------- (2°@ 350) 700 to. Dees (3:@1,050: 850) |eetsobdug -- =~ 
meady cubicles:4. gage oo... 2. 2a eS ee 6, 110 (5) 9, 400 (8) 
Technical shopss2Bee 2)... 2.2 ee ee eee 1, 500 1, 500 2, 000 2, 000 
Departmental central storage___=.22_-12--- 7-6 =e 4, 500 4, 500 4, 500 4, 500 
Bitlete 6.2. hg ok Ro eee 1, 200 1, 200 1, 200 1, 200 














1 This table does not include the supporting facilities which are a necessary part of both the basic science and clinical 


science facilities. 


See table 51, p.174, for areas for supporting facilities. 


2 To compute gross area, it is estimated that 65 percent of the total gross area is available as usable space, and the 
remaining 35 percent will provide space for exterior walls, partitions, corridors, stairs, elevators, and duct ways and chases 


for mechanical and electrical requirements. 


3 Space for service functions in the teaching hospital is not included. 
4 Study cubicles for 3d- and 4th-year students and for house officers in teaching hospital. 


5 Optional. 


Supply room.—A supply room in pharmacology 
may be divided into 2 areas: one for instruments 
and general supplies and the other for chemicals 
used in research. 

Some instruments require floorspace while 
others should be placed on shelving. A desk- 
high counter with drawers and file cabinet is 
needed for recording incoming supplies and issues. 
Since some instruments may be used here, electri- 
cal outlets should be provided. 
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Although the preparation room is used to store 
chemicals for the teaching laboratory, the phar- 
macology department usually maintains chemical 
storage for the staff. A chemical storage room 
similar to that for the department of microbiology 
should be provided. 

If narcotics are to be stored, a built-in safe 
should be provided. 

Space must be provided for the care of animals 
used in experimental work in pharmacology. 


Chapter 6 


CLINICAL SCIENCE FACILITIES 


The clinical departments and the teaching hos- 
pital are intimately related in teaching, patient 
care, and research. The teaching programs are 
concerned with patients in the hospital or clinics 
and with the theoretical basis for the details of 
patient care. Fewer didactic exercises for an 
entire class are held than for the basic science 
courses. ‘Teaching is more informal, approach- 
ing the tutorial method, and often is unscheduled 
since changes in a patient’s clinical condition may 
be unpredictable. Faculty offices and research 
laboratories in the clinical departments should 
be immediately adjacent to the patient-care 
facilities to implement this type of teaching. 

The faculty has responsibility for the medical 
professional care of patients on the teaching serv- 
ices of the hospital. Faculty members should be 
immediately available to give advice on diagnostic 
procedures or alterations in therapy. This is 
particularly true in emergency situations. For 
these reasons, the clinical departments should be 
contiguous to the patient-care facilities of the 
teaching hospital. 

In some instances, clinical teaching is done in 
a hospital geographically separated from the 
clinical science facilities. However, this has 
many obvious disadvantages. The same amount 
of space will be required for the clinical depart- 
ments wherever the facilities are located and, if 
they are separate from the hospital, some clinical 
departmental facilities will have to be duplicated 
in the hospital. Such factors as the ownership 
and support of the hospital may determine 
whether these medical school departmental teach- 
ing and research facilities are built as part of the 
hospital or elsewhere. 

Research in the clinical departments revolves 
around problems encountered in the care of 
patients. It may involve only measurements on 
the patients themselves and their response to var- 
ious drugs or regimens. Instrumentation is be- 
coming more sophisticated and exact, so that it 


is sometimes easier to move the patient to the 
rooms where physiologic procedures and special 
measurements are made than to move equipment. 
Since many of these devices require minute-to- 
minute supervision and observation by the faculty 
member engaged in research, they should be close 
to patient areas. . 

Other research projects are concerned with 
measurements on body fluids or materials removed 
from the patient. The equipment and technique 
are often identical to those of basic science depart- 
ments. As research approaches a more funda- 
mental level, animals will be required. It is 
easier to provide for animals in a basic science 
facility than in a hospital. 

Ideally, therefore, the offices and research lab- 
oratories for the clinical faculty should be located 
so that they can care for and observe patients, 
confer or collaborate with faculty in the basic 
sciences, and use common facilities. The physical 
separation of clinical and basic science depart- 
ments from the university teaching hospital in- 
evitably will lead to a less effective overall 
educational program. 

The departments generally include internal 
medicine, surgery, pediatrics, obstetrics and 
gynecology, psychiatry, preventive medicine, and 
radiology. Pathology, although usually con- 
sidered a basic science department, nevertheless 
has many of the characteristics of a clinical de- 
partment and, therefore, functionally and 
structurally, usually bridges both. 

The organization of the many recognized sub- 
specialties of medicine varies from school to school. 
Neurology, for example, is sometimes considered 
a part of internal medicine, sometimes a part of 
psychiatry, and sometimes exists as a separate de- 
partment. Similarly, anesthesia may be included 
in the department of surgery or may have inde- 
pendent status. Usually, however, the subspecial- 
ties of internal medicine, surgery, and the other 
major disciplines are not considered independent 


85 


departments but are included within the parent 
clinic specialty. Accordingly, the subspecialties 
usually associated with these departments are 
listed in the individual departmental descriptions 
that follow. 

The major clinical departments have in common 
certain responsibilities. Each department will 
teach medical students, interns, residents, clinical 
postdoctoral fellows, and postgraduate students in 
its own clinical specialty; each department will 
care for hospitalized and ambulatory patients in 
the area of its special competence; each may train 
health-related professional and technical person- 
nel in such ancillary medical services as electro- 
cardiography, radiography, and clinical labora- 
tory; and each department will carry on research 
programs in areas appropriate to the interests of 
department members. 

Staffing patterns of clinical departments vary 
from school to school and even between depart- 
ments within 1 school. A department may be com- 
posed completely of full-time faculty members who 
devote their entire effort to the department. On 
the other hand, part-time faculty members who 
are primarily engaged in private practice may 
carry a large part of the teaching and patient-care 
duties of 1 or more clinical departments. Part- 
time faculty members usually have personal offices 
geographically separate from the medical school 
and hospital and visit the school only for specific 
teaching and patient-care assignments. Space 
must be provided, however, for these part-time 
faculty members not only in the clinical science 
facilities, but also in the supporting facilities such 
as lockers, lounges, and work space for handling 
patient and academic records. 

Space may be assigned on a modular basis as in 
the basic science building, with the head of each 
department given a 16-module unit and further 
increments of 8-module units or parts thereof 
added as required. 

Space diagrams for the departments of medi- 
cine, surgery, pediatrics, obstetrics-gynecology, 
psychiatry, and preventive medicine are shown in 
figures 29-34 for a hypothetical school with an en- 
tering class of 64 students (60 in the third and 
fourth year). Tables 27-32 give the net area for 
a minimum facility for each clinical department 
for hypothetical schools with entering classes of 
64 and 96 students. Table 33 gives a summary of 
space estimates for all clinical science departments. 
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growth of training and research programs. 


These areas are less than those in some existing 
schools of comparable size because of the recent 
They 
are separated from the areas for the teaching hos- 
pital because it is recognized that some medical 
schools will be building or adding to either the 
clinical departments or the teaching hospital. 

For convenience of operation, clinical depart- 
ment facilities should be located between, and con- 
necting with, the basic science building and the 
teaching hospital. This allows for joint use of 
teaching, research, and supporting facilities pro- 
vided in the basic science building and makes it 
convenient for the medical staff to take care of 
their hospital responsibilities. Departments 
should be located on the same floor or floors as the 
patient-care units they serve. 

Office and laboratory space for each department 
should be arranged to promote close relationship 
among members of the same department and 
among departments. For example, close physical 
relationship should be planned for office and labo- 
ratory facilities of adult cardiology and pediatric 
cardiology. Each full-time member of the faculty 
should have an office with an adjoining secretarial 
office shared by secretaries of 2 or more faculty 
members to provide secretarial coverage through- 
out the working day. Office space will be used for 
deskwork, study, interviews, and conferences with 
as many as 3 to 4 individuals at a time. Larger 
groups would use departmental conference space. 

For a discussion of departmental offices, lecture 
rooms, and research facilities, see chapter 4. 

Research facilities in the form of laboratories, 
or similar to those described in chapter 4, should 
be provided for each department member. Loca- 
tion of the research space should be appropriate 
to the type of research anticipated by the individ- 
ual faculty member. Laboratories for research of 
a basic biological nature should be related to the 
basic science departments and animal quarters of 
the medical school, whereas research projects in- 
volving patients should be adjacent to the hospital 
for convenience of patients in bed—ambulatory 
patients can come to this location. These same 
planning principles may even apply within these 
research facilities so that investigators from differ- 
ent departments requiring use of such common fa- 
cilities as cold rooms, incubator rooms, and animal 
operating rooms may be appropriately located for 
mutual advantage. 

Teaching activities of all departments will be 
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carried out, for the most part, in common lecture 
rooms, on the wards of the hospital, and in the 
outpatient department. 

The specific departmental descriptions which 


follow are for a medical school and teaching hos- 
pital which have full-time staffs and with clinical 
subspecialties considered to be part of the major 
clinical departments. 


Medicine 


The department of medicine consists of physi- 
cians specializing in internal medicine and includes 
the subspecialties of allergy, cardiology, derma- 
tology, gastroenterology, hematology, infectious 
diseases and immunology, metabolism, neurology, 
and pulmonary diseases. 'The members of the de- 
partment will have responsibility for the care of 
hospitalized patients, for ambulatory patients in 
the medical clinics of the outpatient department, 
and for medical consultations on patients under 
the care of other clinical services. They will have 
major teaching duties for second-, third-, and 
fourth-year medical students, interns, residents, 
and clinical fellows. 

The administrative duties of the department 
head will be extensive and adequate office space for 
this diversified function must be provided. Each 
full-time member of the faculty should have an 
office. A departmental conference room for about 
20 people will be frequently used. This room 
might include a small departmental library. One 
conference room may be adequate for general de- 
partmental purposes but, as the various subspe- 
cialties are designated separately, additional 
conference space with departmental library facili- 
ties should be available. Departmental offices may 
be grouped in 1 area but the possibility should be 
kept in mind that some members of the department 
might prefer offices adjacent to their laboratories 


or have other duties, for example, in the outpatient 
department, which would make placement of an 
office in an administrative relationship to other 
elements of the hospital more desirable. An ex- 
ample of the latter may be the cardiologist who 
would prefer to be housed in the hospital’s EKG 
suite rather than in a more remote departmental 
office area. 

Each full-time member of the department may 
be expected to engage in research. Research activ- 
ities will be broad and may range from sociologic 
studies of medical care to highly specialized labo- 
ratory investigations, each requiring a different 
type of research space. 

The cardiopulmonary laboratory with facilities 
for catheterization is generally multidisciplined 
including representatives of internal medicine, 
pediatrics, surgery, and radiology. The location 
of this unit, generally near or within the depart- 
ment of radiology by nature of the special equip- 
ment required, is of interest to the department of 
internal medicine. 

The department of internal medicine may be re- 
quired to supervise operation of special laborato- 
ries and services for the hospital such as clinical 
chemistry, hematology, microbiology, electroen- 
cephalography, electrocardiography, or blood 
bank. Ifso, departmental offices may be needed in 
conjuction with these service facilities. 


Surgery 


The department of surgery consists of physi- 
clans specializing in general surgery or in one of 
the surgical specialties, which include anesthe- 
siology, ophthalmology, otolaryngology, ortho- 
pedics, neurosurgery, plastic surgery, thoracic 
surgery, and urology. The members of this de- 
partment will have responsibility for the care of 
patients who are hospitalized on the surgical serv- 
ice; who visit the surgical clinics of the outpatient 


department ; and who require surgical consultation 
while on some other service. Often the emergency 
service of a hospital is under the direction of the 
department of surgery, as may be the professional 
aspects of disaster planning. The department of 
surgery will have teaching responsibilities for 
second-, third-, and fourth-year medical students, 
interns, residents, and surgical fellows. Each full- 
time member of the department may be expected to 


TaBiEe 27.—Nel area for a department of medicine for hypothetical schools with entering classes of 64 and 96 students 


Subspecialty and type of facility 





Assumed size of faculty !1_______-___- 
Fostdoetoral fellows... 2......-.----- 


Faculty facilities: 
peovalemetrared oma so 2 


Professor’s office ?_____-___-_ 
Secretaries’ office.___--__-_- 
Conference room_.__--+--_-- 
Faculty offices. —.=2=~ - 21 = -- 
Postdoctoral fellows’ office___ 
Departmental laboratory - - _- 
Additional laboratories______ 


Cardiovascular-renal: 


roressor’s Office. ash = - - 
Secretary’s office. _...-=_-__ 
Maculiy omces2— 2.2... 
a OrsnOiyree ae Se 


Gastrointestinal: 


iProressor/s.ofiCce__.---s- —_- 
pecretary 6 Office. ..___F-_- 
aculty offices. -..---# ==. 
Demoratory 1-2 2..-..-28-.~- 


Neurology: 


iPrOLessOrecOMiCes ..- = 2 
Secretary’s office___.------- 
Wacwity omecs......-..---- 
WADOLALOLY alee soso auo 452 





School A 
(enter- 

ing class 
of 64 

students) 


18 
8 





School B 
(enter- 

ing class 
of 96 


students) 


a 


25 


11 


Square feet 















































13,440 | 15, 490 
2,400] 3,150 
210 210 
280 280 
350 350 
140 | (2) 280 
200 200 
610 610 
610 |(2) 1, 220 
1,030 | 1,170 
140 140 
140 140 
140 | (2) 280 
610 610 
1, 170.),,. 1/470 
140 140 
140 140 
(2) 280 | (2) 280 
610 610 
Ete. i3i0 
140 140 
140 140 
140 | (2) 280 
140 140 
610 610 
1,030 | 1, 030 
140 140 
140 140 
140 140 
610 





610 











Subspecialty and type of facility 


School AlSchool B 


(enter- | (enter- 
ing class | ing class 
of 64 of 96 


students) students) 





Faculty facilities—Continued 
Metabolism: 


Faeulty omcesap = 2-222. 
Laboratory seme ee ee = 


Allergy: 


Faculty omeecset 22 22-2 
Tea boratory Ses teehee oe ee 


Dermatology: 


Professor/sofice == === =U. 
Secretary s Ofice = 7.2) 2225 = 
Faculty“ofnees 20-2 2 oe 
Laporatoryn 2g see aS 


Hematology: 


Pacuttytofircess oo 
Wa DOralOL yeast ae ie ee 


Common-use facilities: 


Special laboratory_—~_=------ 
Postdoctoral fellows’ offices__ 
Conference room_-___------_- 
ECHO: Pal esses ees 
Daterroont= eee eee ee 
Special-projects room_-_-_---- 
Storage room (future lab- 
Gravory ee See ee eee 
Storagemoom a = SS Se 
Cardiac catheter suite____-_- 
Patients’ cold room___--_-_- 
EEG rocnteet aero se! 
Coldrroonieernnt 2 ot et 
Animal wOOm es 22 2 oe 


Square feet 












































480 690 
(2) 280 | (2) 280 
200 410 
890 890 
(2) 280 | (2) 280 
610 610 
420 1, 030 
140 140 
140 | 140 
140 140 
() 610 
340 340 
140 140 
200 | 200 
4,510| 4,710 
610 610 
200 | (2) 400 
350 350 | 
210 210 
280 280 
280 280 
410 410 
280 280 
810 810 
(2) 250 | (2) 250 
(2) 220 | (2) 220 
200 200 
410 410 





1 For teaching responsibility only. 
2 Chairman of department. 
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engage in research. Office and research space 
should be provided for each faculty member. A 
departmental conference room is required and a 
departmental reference library may be desirable. 
One conference room may be adequate for general 


departmental purposes but, as the various sub- 
specialties are designated separately, additional 
conference space with departmental library 
facilities should be available. 


TABLE 28.—WNet area for a department of surgery for hypothetical schools with entering classes of 64 and 96 students 


School A|jSchool B 


(enter- | (enter- 
Subspecialty and type of facility ing class | ing class 
of 64 of 96 


students) |students) 














Assumed size of faculty !_----------- 15 21 
Postdoctoral fellows___._------------- 5 7 
Square feet 
Faculty facilities: 
Total net area_..._.___-_=__--- 8, 840 11, 120 
General surgery: 
eT otalee 22. Pe ser 28 2, 740 4, 300 
Professor’s office ?____------ 210 210 
Secretary’s office. __--_--_-- 280 280 
Conference room__.--_----- 350 350 
Faulty offices._....-.------ (2) 280 | (3) 420 
Postdoctoral fellows’ offices__| (2) 400 | (3) 600 
Departmental laboratory - --_- 610 610 
Additional laboratories -_--_-_- 610 | (3)1,830 
Orthopedics: ; 
Ua 32 ep ee ee 550 690 
Faculty offices. _.-_-------- 140 | (2) 280 
IA DORADOE Vix = hansen eer 410 410 
Urology: 
iv SS Sr 830 830 
Professor’s office______-----= 140 140 
Secretary’s office__._---_--- 140 140 
MAGUIGVAOHICee =~ = -.-.~-- 140 140 


WaApOratOry oe ooo 22 - 410 410 


School A/School A 


(enter- | (enter- 
Subspecialty and type of facility ing class | ing class 
of 64 of 64 


students) |students) 


Square feet 

















Eye, ear, nose, and_ throat 
(EENT): : 

PL OCA Cyaan Mee ea en ee 1, 090 1, 230 
Professor’s office___.____-___- 140 140 
Hacultysoffices_ 22.4 — 22 2s 140 | (2) 280 
aboratory.-9o. gt oS 610 610 
Laboratory: -205 2. see sae * 200 200 

Anesthesiology: 

"Potalbsets see) Ser deterl ern 340 690 
Faculty offices 2 -2_-_-=--- 140 | (2) 280 
baboratoryseeee ese = aS 200 410 

Neurosurgery: 

EL Otel laee oe <i epee Sean tee, 340 690 
Pacuity offices. ..222254452- 140 | (2) 280 
igaboratory sees. So a ee 200 410 

Common-use facilities: 

PLOheer te Un aos ee 2, 950 2, 690 
Conference rooms__________- 350 | (2) 700 
Stenoupo0ls ss Samer. eee 210 210 
IDA CA TOOM. skeen Sea 280 280 
Special-projects room_- ----- vss tal Pap sere pa 
Storage room (future labo- 

THLOLY oct essa ee ce ose GI! aie 
StordgerOoniaeees 2 aeons aeee aoe 280 
Surgical laboratory.--_----- 610 610 
Cold rooms. ce eases ee 200 200 
AMInGeaETOOM === 3s ee = 410 410 


we Ee a aa a a EE 


1 For teaching responsibility only. 
2 Chairman of department. 
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Pediatrics 


The department of pediatrics consists of physi- 
cians specializing in the developmental aspects of 
physiological processes and expressions of disease. 
They are as concerned about the long-term health 
effects of early disease and with their prevention, 
as with the immediate care of infants and children. 
In most university hospitals, the age range extends 
to the 14th or 16th year. Pediatrics is a nonsur- 
gical specialty. Consequently, surgery on patients 
in the pediatrics age is generally handled by the 
department of surgery. As in internal medicine, 
a number of subspecialties generally based on 
organ systems such as cardiology, neurology, and 
endocrinology are usually represented in the de- 
partment of pediatrics. 

The general requirements for departmental 
offices, teaching spaces, and laboratories are the 
same in pediatrics as in other clinical departments. 
Teaching is generally concentrated within 1 or 
both of the last 2 clinical years. In addition, there 
are teaching responsibilities for interns, residents, 
and postdoctoral fellows in pediatric training. 
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TABLE 29.—Net area for a department of pediatrics for 
hypothetical schools with entering classes of 64 and 96 
students 


School A | School B 


Type of facility (entering | (entering 
class of 64 | class of 96 
students) | students) 
Assumed size of faculty !___.__-- a 8 
Postdoctoral fellows___..-------- 3 4 





otal met areas 22.25 oF 4, 260 5, 010 
Faculty facilities: 

Potalsees bk we 2 ee 2, 680 3, 430 
Professor’s office___.-------- 210 210 
Professor's amide. es 140 140 
Secretary’s office_____---_--- 280 280 
Conference room_-_-_-_------ 350 350 
Kacultyiotiices #2 332— ae (2) 280} (3) 420 
Postdoctoral fellows’ office___ 200 200 
Departmental laboratory - _-_- 610 610 
Additional laboratories______ 610 | (2) 1, 220 

Common-use facilities: 

DOtQhentietnt ue-.e ate 1, 580 1, 580 
Data iwrognn: 55 he Gee see 140 140 
Special projects room__-_-__-- 280 280 
Storage room (future labora- 

toryOi ie. 20. oe ee 410 410 
Starage.rooman 04s ibe 140 | 140 
Gold fooim. 2.4) Ae. ae5 eae 200 200 
Animalieoom es: ee 5. 410 410 





1 For teaching responsibility only. 


Obstetrics and Gynecology 


Although the department of obstetrics and 
gynecology consists of physicians specializing in 
the normal and disordered functions of the female 
reproductive system, many schools consider it 
their responsibility to teach the important features 
of the life cycle of women (24). Obstetrics con- 
cerns itself with the processes of conception, 
gestation, and delivery in women, whereas gyne- 
cology deals with the specific diseases of the female 
reproductive tract. 

Requirements of the department of obstetrics 
and gynecology for administrative office, teaching 
and research space are not essentially different 
from those of any other clinical department. 
Usually this department confines its teaching ac- 
tivities to students in one or both of the third and 
fourth years. Teaching activities may expand to 
include such courses as reproductive biology. In 
addition, there are teaching responsibilities for 
residents and fellows. Interns are generally not 
assigned to this service except as part of a rotating 
program. Student groups may be smaller than in 
some services and, therefore, teaching space should 
be sized accordingly. 


TaBLE 30.—WNet area for a department of obstetrics-gyne- 
cology for hypothetical schools with entering classes of 64 
and 96 students 


School A | School B 


Type of facility (entering | (entering 
class of 64] class of 96 
students) | students) 
Assumed size of faculty !____---- es 8 
Postdoctoral fellows=2__-----2_-~ ji 1 1 


Square feet 

















Total netiaredas 5. 2 s.— 4, 390 4, 390 
Faculty facilities: 

OtslAdis 21 ot. oo SE I 2, 540 2, 540 
Protessur 6) Olllcos tsa eens 210 210 
Secretary’s office. .-.------- 280 280 
Conference room--_-------- 350 350 
Baculty, officessas2 3. —e ee ae (2) 280} (2) 280 
Postdoctoral fellows’ office___ 200 200 
Departmental laboratory - --- 610 610 
Additional laboratory -_--_-- 610 610 

Common-use facilities; | # 

ots weer to ees eee ee eek 1, 850 1, 850 
Data Toon 22 een aes 140 140 
Special-projects room------- 280 280 
Storage room (future labora- 

VOLES) Es BOs aes ease 410 410 
Storage roomie... 2. ..ce.<. 410 410 
Cold roemere sat iaee WE OS 200 200 
Animal Toone s.4 4.6 =. 265 410 410 
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COLD COLD 
DEPT LAB LAB STORAGE POF'S | ANIMAL RM. | RM OEPT. LAB. LAB. STORAGE POF ANIMAL RM. | RM. 
610 610 410 200 410 200 610 610 410 200 410 200 


ee RE ey oe 


FACUILTY SPECIAL FACUILTY SPECIAL 
PROF, SECT'Y CONFERENCE OFFIICES DATA RM. | PROJECTS RM. PROF. SECT Y CONFERENCE OFFIICES DATA RM. | PROJECTS RM. 
210 280 350 140 140 280 280 210 280 350 140 | 140 260 280 


16 MODULES "8 MODULES 





16 MODULES 8 MODULES 





ASSUMED SIZE OF FACULTY * 3 
POST DOCTORAL FELLOWS el 


ASSUMED SIZE OF FACULTY = 5 
POST DOCTORAL FELLOWS 3 


NET AREA - 4120 SQ.FT. NET AREA ~ 4120 SQ.FT. 
Figure 31.—Diagram for a department of pediatrics for Figure 32.—Diagram for a department of obstetrics-gyne- 
a medical school with a 64-student entering class. cology for a medical school with a 64-student entering 
class. 
spec.| 
DEPT. LAB LAB. LAB. LAB. |POFS|POES LAB. STOR. 
610 610 610 200 | 200 | 200 610 200 


Lg iene 


PSYCHOL. SPEC. 


PROF. SECT'Y CONFERENCE FACULTY OFFICES OFFIICES DATA RM. | PRO'S! INTER|VIEW 
2t0 280 350 0 280 RM. 140 | 140 
140 


{6 MOOULES 6 MOOULES J 8 MOOULES 





ASSUMED SIZE OF FACULTY zs 10 
POST DOCTORAL FELLOWS = 8 


NET AREA - 5480 SQ.FT. 


FicurE 33.—Diagram for a department of psychiatry for a medical school with a 64-student entering class. 


OEPT. LAB, STORAGE ANIMAL RM. 
610 610 410 


SPECIAL 
CONFERENCE OATA RM. | PROJECTS RM. 
350 280 260 


tee 16 MODULES 8 MODULES 








ASSUMED SIZE OF FACULTY =# 4 1 
POST DOCTORAL FELLOWS ee 


NET AREA - 4120 SQ.FT. 


Ficure 34.—Diagram for a department of preventive | 
medicine for a medical school with a 64-student entering 
class. 


The above diagrams are for a medical school with a 64-student entering class. 
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Psychiatry 


The department of psychiatry consists of spe- 
cialists concerned with the functions and disfunc- 
tions of the mind and emotions. In many institu- 
tions psychiatry and neurology are combined as a 
single department. This description, however, is 
for a department of psychiatry in which this is not 
the case. 

Offices for members of the department of psy- 
chiatry may be used for somewhat different pur- 
poses than staff offices of other clinical depart- 
ments. For example, not only do psychiatrists use 
their offices for deskwork, study, and conferences 
with students and others, but they may also use 
them as interview rooms for psychiatric patients. 
Clearly, this will have an effect upon the design 
of the psychiatric departmental office suite in that 
it may be necessary to incorporate waiting rooms 
for patients and space for the administrative con- 
trol of patients in addition to the usual depart- 
mental administrative space, teaching space, con- 
ference rooms, and reference libraries. 

Teaching requirements for the department of 
psychiatry are similar in many respects to those 
of other clinical departments, but some special 
facilities are needed. Consultation rooms con- 
nected by a one-way viewing screen or TV with 
an adjoining observation area are frequently re- 
quired. Teaching activities in the department of 
psychiatry will include not only medical students 
and residents, but also students in social work, 
psychology, social science, psychiatric nursing, 
and others. 

Research facilities for the department of psy- 
chiatry must meet a wide range of interests. 
Social studies, human behavior, behavioral char- 
acteristics of animals, drug effects on emotions and 
physiological reactions, physiological effects of 
emotional stimuli, neurophysiological phenomena, 
and biochemistry of nervous tissue all may be sub- 
jects of study and demonstrate the range of inter- 
ests to be expected. In general, studies involving 
psychiatric patients are best carried out in re- 
search facilities associated with the psychiatric 


bed area, and laboratory studies not involving 
patients are best carried out in departmental re- 
search laboratories. 

The department of psychiatry may assume other 
responsibilities for community mental health in 
cooperation with other community and university 
groups. 


TaBLE 31.—Net area for a department of psychiatry for 
hypothetical schools with entering classes of 64 and 96 
students 


School A | School B 


Type of facility (entering | (entering 
class of 64 | class of 96 
students) | students) 
Assumed size of faculty !_____-_-- qa7kO 14 
Postdoctoral fellows___..-------_- 8 10 
Square feet 
Total netiareas_. sacs. tez 5, 480 6, 660 
Faculty facilities: 

GEO atic sae a eee x es 5, 000 6, 100 
Professor’si0fice S22 go 210 210 
Professor’s offices. 22-2 == 140 140 
Secretary’s office._..-.-_-_- 280 280 
Conference room___-------_- 350 350 
ACUI YROHiCeS ==) ame = ae Gy 4207) ) 700 
Postdoctoral fellows’ offices_-| (2) 400 | (2) 400 
Interview: offices... --+----- (2), ©280 (2) 280 
Psychologists’ offices___-_-_- (2) 280] (2) 280 
Departmental laboratory _--- 610 610 
Additional laboratories__ _-_- (3) 1, 880 | (4) 2, 440 
Special laboratory __-_------ 200 410 

Common-use facilities: 

Total Meso cor eee eo 480 560 
Data, room aes Ss_teesgi ees 140 140 
Special-projects room___-_--_- 140 140 
NHOnAge TOOM as] ease oe 200 280 


1 For teaching responsibility only. 
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Preventive Medicine 


The department of preventive medicine is a 
clinical department in some schools. The func- 
tions, organization, and the medical school and 
hospital relationships of this department vary 
widely among schools. Even its name varies, de- 
pending upon emphasis. Community, social, and 
environmental medicine, and public health are 
other names used. In general, however, the disci- 
pline of preventive medicine comprises physicians 
who are concerned with the natural history of 
disease and the factors in the environment which 
have an effect upon morbidity and morality. They 
are interested in reducing the incidence of avoid- 
able disease and premature death through control 
of those factors which may contribute to disability 
and incapacity. Although this department is gen- 
erally not concerned with every aspect of public 
health, it, nevertheless, concentrates on those areas 
of special concern to medical education. Accord- 
ingly, the department’s teaching activities can 
cover many subjects including epidemiology, 
parasitology, tropical medicine, sanitation, social 
medicine, medical statistics, medical economics, 
and the various mechanisms involved in provid- 
ing care to groups of people. Research activities 
may involve any of these special areas of interest 
and, accordingly, appropriate space should be 
provided. 

Because of the variables enumerated above, space 
for the department of preventive medicine should 
be developed in keeping with the size, aims, and 
responsibilities of the specific department. Each 
faculty member should have an office. Secretarial 
space should be shared to assure coverage. Con- 
ference space is essential. There is usually a close 
relationship between the staffs of pediatrics, medi- 
cine, obstetrics-gynecology, psychiatry, and pre- 
ventive medicine, and this should be borne in mind 
in the location and assignment of office space. 

Although preventive medicine does not gener- 
ally require inpatient facilities, or have clinical 
responsibility for hospitalized patients, many de- 
partments have varying responsibility with ambu- 
latory care, family-practice units, or home-care 
programs. If one or more of these responsibilities 
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TABLE 32.— Net area for a department of preventive medicine 
for hypothetical schools with entering classes of 64 and 96 
students 


School A | School B 


Type of facility (entering | (entering 

class of 64| class of 96 

students) | students) 
Assumed size of faculty !_______- 4 6 
Postdoctoral fellows_____-------= 2 3 


Square feet 





Total net trea eee 4, 260 4, 870 
Faculty facilities: 

Totala.o.nit> oa 2, 340 2, 950 
Professor's office 2 2 os ee 210 210 
Secretary’s office__._.-.-_-- 280 280 
Conference room_-_______-_-_ 350 350 
Faculty offices .!s2l ¢222'30_ 22 (2) 280 | (2) 280 
Postdoctoral fellows’ office___ 200 200 
Departmental laboratory __-- 610 610 
Additional laboratories__--_-_-_ 410 | (2) 1,020 

Common-use facilities: 

Total? tise Te 1, 920 1, 920 
Data Roomt \2.. 5. sees ee 140 140 
Special-projects room_-__.-~- 280 280 
Storage room (future labo- 

ratory) eos aS eee 610 610 
Storage room _SUMoLwe_ ies 280 280 
Gold room A) sU22u7S eogaiee 200 200 
AnimalToom\s 2) 2 40 22ae= 410 | 410 


1 For teaching responsibility only. 


are assigned to this department, appropriate facili- 
ties in or near the hospital and clinics should be 
provided. 

Since prevention and other aspects of this disci- 
pline run through every clinical service, this de- 
partment, in particular, has organizational and 
teaching relationships with many other units. In 
turn, it may have such close association with the 
local and the State health departments that the 
character of the department and its space require- 
ments are influenced. 


TABLE 33.—Summary of space estimates for clinical science 
facilities for a hypothetical 4-year medical school } 


School A | School B 
Type of facility (entering | (entering 
class of 64 | class of 96 
students) | students) 


Square feet 


Total gross area ? (rounded) -_ 69, 000 80, 000 
Total net area (rounded) -___ 45, 000 52, 000 
Departmental facilities: 

Dieiicwies sear re i See 13, 440 15, 490 
BUPPerVewtepes ine... 64: -~- 8, 840 11, 120 
PE Oe 4, 260 5, 010 
Obstetrics and gynecology - -_- 4, 390 4, 390 
PSVCUlaur vers ses oats... 5, 480 6, 660 
Preventive medicine_._______- 4, 260 4, 870 


SOSGU RGSS Ska A (em 
Wecritemoomen sos eeue er | eet |e Je seek 
Central storage__......------ 3, 200 3, 200 
AONE MOONS 5 22st so 1, 200 1, 200 
Pagers eee en. 2 cent SR) ge peaanlin male a RSA leet as 
Pa | a ae 
EE eo a oe ae (a 


1 This table does not include the supporting facilities 
which are a necessary part of both the basic science and 
clinical science facilities. See table 51 for areas for sup- 
porting facilities. 

2To compute the gross area, it is estimated that 65 
percent of the total gross area is available as usable space, 
while the remaining 35 percent will provide space for 
exterior walls, partitions, corridors, stairs, elevators, and 
duct ways and chases for mechanical and electrical 
requirements. 

3 In the teaching hospital. 

4Preclinical pathology is taught in the basic science 
facilities. Space for clinical pathology may be provided 
in the teaching hospital. 
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Chapter 7 


THE UNIVERSITY TEACHING HOSPITAL 


The university teaching hospital is an integral 
part of the educational plant of the university 
medical center. In addition to being designed 
for patient care, it is designed as a laboratory for 
clinical instruction. Patient care which should 
be of superior quality in a teaching hospital is 
becoming increasingly complex and the teaching 
hospital design should anticipate evolving patterns 
of medical care. 

This chapter is intended to serve as a guide. 
It is not a definitive treatise or manual for plan- 
ning a teaching hospital. Areas shown are 
approximate, since programs and space require- 
ments will vary. Each unit and its related cir- 
culation space should be designed for expansion 
and flexibility. The number of programs and the 
number of people in each will increase and their 
roles may change. The size of the patient-care 
load should be geared to the educational needs of 
the various teaching programs. The educational 
program should not be swamped by excessive de- 
mands for patient care. 

The various disciplines of the medical school 
bring students into contact with patients at an 
earlier time than formerly. Increasingly, teams 
of professional and technical people are being 
used in patient care and educational facilities 
should be designed so that the role of each person 
in the team can be demonstrated. Ultimately, the 
people trained will work in local communities, 
not only in hospitals, but in other types of health 
facilities as well. It may be desirable to arrange 
the physical plant so that students may become 
familiar with different ways in which the physi- 
cian cares for patients and cooperates with other 
members of the health professions. 

Facilities for research are necessary for good 
educational programs and should be included in 
the university teaching hospital. Clinical re- 
search on patients has as its ultimate goal the 
application of its findings to improvement of 
patient care. In a sense, clinical research may be 


conducted on any patient in the hospital. How- 
ever, in some instances, where rigid control of 
circumstances and environment is necessary, 
special facilities may be required. 

Diagnostic facilities for the mentally retarded 
may become increasingly a part of university 
teaching hospital programs. It is here that the 
many disciplines required and the potential for 
research will be available. Interdisciplinary pro- 
grams for child health and human development 
may be included in the teaching hospital. 

Facilities for training nonacademic or non- 
technical service personnel should be considered. 
Formerly all such training has been given through 
inservice work. However, today specifically de- 
signed areas to familiarize trainees with the use 
of equipment should be provided. Skills in the 
use of equipment should be taught at all educa- 
tional levels. 

The study cubicle has been found to be effective 
as a home base in the hospital for graduate stu- 
dents in the social and behavioral sciences and for 
house officers. 

If the hospital is located at a distance from the 
medical school, some facilities in the medical school 
may have to be duplicated in the hospital. Cer- 
tain facilities, such as the auditorium and morgue 
and autopsy, should be located in the hospital, 
and others, such as animal quarters, may have to 
be supplemented by facilities in the hospital. 

Some medical schools use other affiliated hospi- 
tals in addition to the university hospital, such as 
municipal or county hospitals, and Veterans’ Ad- 
ministration hospitals, in their overall program. 
When this is the case, the number of beds in the 
university hospital necessary for an adequate 
teaching program may be reduced significantly. 
The total number of beds under the direct control 
of the medical school should remain at a satisfac- 
tory level, however, and the degree of reduction in 
the size of the university hospital by the use of 
affiliated hospitals will depend upon a number of 
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factors pertaining at the affiliated hospitals, 
including: 

(1) The degree of control by the medical 
school of staff and house staff appoint- 
ments in the affiliated hospitals. 

(2) The adequacy of the “teaching space” 
available. 

(3) The type of patients seen and degree of 
control of admission. 

(4) The accessibility of the medical school. 


(5) Adequacy of financial support of the 
affiliated hospital. 

Educational programs in community hospitals 
are primarily concerned with the training of in- 
terns and residents. The educational needs for 
teaching programs should be provided in specially 
designed facilities, scaled down from those de- 
scribed for university teaching hospitals in ac- 
cordance with the specific programs of the hos- 
pital. 


Administration 


The administrative elements of a university 
teaching hospital included here are predominantly 
managerial in character, such as the patient ad- 
mitting offices, the hospital administrator’s office 
and those of his assistants, the business office, and 
the personnel director’s offices. Communications, 
purchasing, or personnel may in some situations 
be in the medical school. Also included are those 
elements which are usually in close physical rela- 
tionship with the above, such as the main entrance 
lobby and public waiting area, the public informa- 
tion center, public elevators, lobby, public toilets 
and telephones, coffeeshop, gift shop, and so on. 
The general outpatient waiting area, although it 
may have a separate outside entrance is usually 
also accessible from the main entrance lobby. 
However, it is considered a component of the 
outpatient department and is described elsewhere 
under that heading. , 

Due to the breadth of its teaching and research 
responsibilities in addition to those of patient care, 
the administrative spaces required for a univer- 
sity teaching hospital are somewhat more elab- 
orate and extensive than those of a community 
hospital or similar bed capacity. 

The various administrative components should 
be arranged into units and the units into group- 
ings so that each component within a unit and 
each unit within a group is conveniently located 
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with reference to the others. For example, the 
hospital administrative offices unit, the board 
room, the general business offices unit, the ad- 
mitting offices unit, and the toilet facilities for 
these units could be grouped. The main lobby 
and waiting room, the information center, public- 
elevator lobby, public toilets and telephones, and 
the cashier-window alcoves are usually grouped. 
In preparing a program of administrative space 
needs, it will simplify matters to arrange the vari- 
ous components under proper unit headings and 
appropriate group headings. 

To prepare such a program, a number of factors 
must be resolved: the volume of visitors to be ac- 
commodated at one time; the size of the volunteer 
part-time medical staff, if any; whether the same 
cashier facilities are to serve both outpatients and 
inpatients; whether the public relations depart- 
ment is to be located in the medical school or in 
the teaching hospital; whether trainee programs 
for student nurses are anticipated; whether a de- — 
partment of industrial engineering and a credit 
union are contemplated; and what provisions 
should be made for volunteer organizations, escort 
and hostess services, and others. 

The lists of administrative components shown 
in table 34 are not based on a particular set of 
factors and are intended to serve only as a guide. 


TABLE 34.—WNet areas for administration for hypothetical teaching hospitals of 500 and 700 beds 





500 bed. 700 bed 
Type of facility ? ‘ ae 





Square feet 














ene eere) 8th. oa ching oul. eee, 21, 240 26, 260 
Public facilities: 

RI ee ee 5, 430 7, 410 
cy VOT Us ee, ae, Sk a pe fe a ee eae 1, 500 2, 000 
Sy SS a eee a ee ae 30 40 
De a a eS en a 260 320 
Srp eomineimainge BLora ge... ene ke hen eee -e ee 600 900 
ee anne Rae eee Slee Ve _ - - --  - -- -emses (40 persons) 1,500 | (60 persons) 2, 000 
SAU a a ee a a (3 persons) 300 | (4 persons) 400 
ee Pe i eee eee (20 persons) 400 | (30 persons) 600 
SURReD EQON Nagas dee aes oe SS  ------------- eee (8 persons) 160 | (10 persons) 200 
emreere Wem ws SICGVG: J-—-.- 2-22 ----- i - fee eee -elee 200 | - 250 
Pen aEmODOveN, So 2h. Uk es Ded See see 400 600 
a a MINLGGieT Ei = 2c 65622. Poteet dip - ae Suen ces 80 100 








Hospital administration: 
ie er i i oe ee ee 2, 000 2, 240 
































Pee rate civeo en Ee eh el 300 300 
Soe pythe fan? oft ce_ 2. Se ET ne) ee) eee ene a eee eee Tae 150 150 
Pema memeorcbarinlomices. <- . ee eee = 300 420 
Beaten mormimistrator s Oflices__._.....1.---------.------------ (3 @ 100) 300 | (4 @ 100) 400 
Residents’ office_--------------------------------------=-------- (2 desks) 150 | (2 desks) 150 
Conference room ----~---------------------------------------- (30 persons) 600 | (30 persons) 600 
eeeIne et see hee ee eee eee bee 120 . 120 
i NE ae Sri toltereese, .--------- = - ease aes 80 100 
Credit and inpatient admitting: 

Pota@leseoe=---- = --------2--+-=+-04_---------------------+- 2, 360 2, 850 
Meception-waiting area-_.-------------------------------------- (12 persons) 300 | (15 persons) 400 
Admitting booths___------------------------------------------- (4 @ 80) 320 | (5 @ 80) 400 
Admitting secretarial office------------------------------------- (2 desks) 200 | (3 desks) 300 
ERIE SroomOtt. 2 ol 66 26 -S- ater nnn ercesene eee 100 100 
Daroctomunadmucsions oftices feds: J3_1--- 22 .-------4---42s826 150 150 
Pareetar © pceretarial Oilice_____ ---..---------<-------- ee ee - 100 100 
Centraladmitting and credit file roomu....--.------------------- 180 200 
Fe Le a ee ee cr 100 100 
(raciiotlices.2--. 092. __.--_-=-------+-------s---- eesti nee (2 @ 120) 240 | (2 @ 120) 240 
reeweleriia -FOGM ooo sooe ses = =~ === - ----------+--Seesseee=- 80 | (2 @ 80) 160 
Agency interviewing offices - - ----------------------------------- (2 @ 100) 200 | (2 @ 100) 200 
Accounts collectors’ interview rooms-.---------------------------- (4 @ 80) 320 | (5 @ 80) 400 
RE eee 8 cn 5 ba nn ~ anise eas 70 100 

Business office: 

rere s 2 le) el ease ob eee ------------ 3, 690 4, 240 
Comptroller’s office-------------------------------------------- 150 150 
Secretary and typist. --------.--------------------------------- 200 200 
(ost accounting. -...___-----.----------4-+-------------------- 120 120 
Budgeting office___---.---------------------------------------- 120 120 
Auditing office-.-;.----.-----------------------------------+-- 120 120 
Hospital accounting (accounts payable, payroll, statistics, fund 

aceounting, etc.) . - ----------------+------------------------- 1, 200 1, 500 
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TABLE 34.—Net areas for administration for hypothetical teaching hospitals of 500 and 700 beds—Continued 





Type of facility 





Patient accounts: 
Supervisor =t2s 22s se oo oe See ee ee oe ee ee ae 
Cashiér.- = 325 2082 Wee ee See a 
Patiént-accounts records 3... 2... So oe te Se ee eae eee 


Telephone equipment rooms, toilets, and lounge._____---.--------- 
Pneumatic tube statione 22. 2) wet eee Cees ee ee 
Duplicating... 2. TE 2 eh ee ee ee 
Mailtandsmessan ger service t= Sse oc Semen rs a ee ae eee 


Purchasing office: 


Ao FY ee ee ea ten I ees pe mn ay eS RN wh ee 
Reception-waiting area.) L222. 35 en eee eee eee. eee 
Purchasing agent s office: 2.222. ee ae eek nea ee ee eee ee 
Seeretaries;loficé. 2 24. 12 4 AER ee Peel eee se eon ee eee 
General purehasing joffice.2. _. Jove Soo0. 2 sed Se eee 
Storagedneluding library spaces sede foe) ines cece ote eee 
Toilette 222 2 Oe SR. 2 eS Oe ee ee ee nee 


Personnel department: 


Reception-waiting -aréaissore 22 caer sere ea ah eee oo ye eee asec 
Testing and hotosraphy roomsasiae Se) fae eee eee 
Interview Cubieles 22 Seeks... 2 ee oe be ee ee See eee 
Employment manager's office: 225 san 22s ee ae ct Pao ow. ee al es ye 
Employees’ benefits manager’s office__---_.-.------------- easy he 
(General personnelrofiices 4 aeySee es Sd ee ee eee 
Personnel. director’ s:ofice_ 2 2.22 242 3 2 ee ee ee ee 
Orientation and training classroom. 2 222 Sia ee 
Storage and file spacee Un .2 2220 Spo eee ato eae ee 
‘Loilets eet 268 2s. SURES 2 oe Et: Be Oo ee eee ee eee eee 


Credit union: 2 
Waiting room 
Interview rooms 
Machine room 
Storage 


| 


500 beds 


700 beds 


Square feet 


120 
300 
100 


120 
140 
800 
100 
100 


250 


600 
200 
800 
650 





(8 persons) 


(4 desks) 


(16 persons) 


(4 desks) 


(25 persons) 


230 





80 
150 
200 
500 
100 
200 


280 


420 
150 
100 
120 
120 
400 
150 
500 
120 
200 





120 
300 
100 


120 
140 
1, 000 
100 
150 


5, 650 


2, 200 
200 
950 

2, 300 


1, 270 


(10 persons) 100 
150 
200 
(4 desks) 500 
120 
200 


2, 600 


(20 persons) 500 
150 
100 
120 
120 
(6 desks) 600 | 
150 
(25 persons) 500 
160 
200 


1 Available to other administrative units. 


2 Optional. 
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Some university teaching hospitals provide for 
1 or 2 residents in hospital administration (25). 
A few universities have a master’s degree program 
which may be academically based in a college of 
associated health professions, a college of business 
administration, or other. However, the physical 
facilities will be located in the teaching hospital. 
Facilities required consist of a desk for each resi- 
dent in an office convenient to the chief hospital 
administrator’s office and to a conference-seminar 
room. Secretarial services should be available to 
these residents. 


PERSONNEL OFFICE 


Orientation and training of nonprofessional 
and nonacademic personnel is the responsibility 
of the personnel office. Various techniques are 
used, such as on-the-job training. A part of the 
instruction is by lectures and classroom demon- 
stration, and a conference-classroom for 20 per- 
sons is often provided and arranged so that it can 
be used for other programs. It should be fur- 
nished with projection screen, chalkboard, tack- 
board, storage space, and bookshelves. 


ADMITTING AND CREDIT 


Some of the more important criteria which pro- 
vide a basis for determining the scope and nature 
of the activities for admitting patients and the 
space necessary to accommodate these activities 
are clientele served, disease entity, teaching and 
research needs and interests, staff competency, and 
volume of patients. 

“Clientele served” encompasses the various 
classification of patients seeking admission, such 
as patients referred by physicians, from the 
outpatient service, self-referred patients, medi- 
cally indigent patients, private-practice patients, 
or others. “Disease entity” refers to patient 
classifications such as heart, psychiatric, and 
pediatric. 

A university teaching hospital requires means 
of coordinating and balancing the various classi- 
fications of patients admitted with the hospital’s 
particular teaching and research needs and ob- 
jectives. How restrictive admission policies are, 
will have an effect on facilities required. The 
number of patients processed on any day within 


the prescribed hours for admission or treatment 
will determine the number of interviewing offices 
and the size of the waiting area for patients and 
their companions. 

Other facilities provided with the admissions 
unit regarding financial appraisal, credit follow- 
through, medical record initiation, or other activ- 
ities will depend on individual managerial policy 
and philosophy. 


BUSINESS OFFICE 


The hospital’s accounting system is dictated by 
its organization and program. Various other 
functions and responsibilities may be incorpo- 
rated with or assigned to the business office. The 
centralized accounting operations require most of 
the business-office space. 

The organization and programs of a university 
teaching hospital are different in some respects 
from those of the community-type hospital. 
Among the differences are extensive teaching and 
research activities; relationships with the medical 
school and the parent university; the number of 
specialized departments; complicated financial ac- 
tivities regarding expenses and charges, and dis- 
bursement of funds from various government and 
private subsidies. Because of these and other 
differences the accounting operation for the uni- 
versity hospital requires more personnel, more 
sophisticated business machines and data-process- 
ing equipment, more elaborate communication sys- 
tems, and more business-office space than would 
be required for the community hospital business 
office. 

Other functions of the business office are credit 
and collections; preparation and maintenance of 
administrative reports and records; purchase and 
storage of supplies and equipment; transportation, 
messenger services, and related functions; recep- 
tion and information; and admitting procedures. 
Whether these are incorporated with the business 
office or set up as separate functions will depend 
on individual programs and policy. 


PURCHASING AND SUPPLY 


If the teaching hospital is separate from the 
medical school, it may be necessary to duplicate 
some facilities for purchasing and supply. 


103 


COMMUNICATIONS 


In an organization as complex as a medical 
center, it is essential that the systems of communi- 
cation—namely, telephone and remote dictation 
systems, nurse call systems, paging systems, physi- 
cian register, television, radio, departmental inter- 
communication systems, civil defense communica- 


tion systems, radio system in connection with hos- 
pital-based ambulance or other transportation, 
pneumatic tube and other conveyor systems—re- 
main operable at all times. Communication fa- 
cilities and services are so diversified and vital 
that it may be necessay to provide for administra- 
tion for operation and maintenance of these 
services (20). 


Patient-Care Units 


Because of the number of people to be accom- 
modated and the education programs involved, 
modifications need to be made in the design of 
patient-care units for a hospital with organized 
teaching programs. In addition to basic require- 
ments (26) for patient care, additional areas and 
facilities will be needed to meet teaching needs. 

The patient-care space, particularly that devoted 
to ambulatory patients, should consider the natural 
relationships between departments. For example, 
study of a particular program might reveal a 
desirable physical relationship between obstetrics 
and pediatrics. Furthermore, study of teaching 
practices and student assignments may reveal 
similar relationships in educational space. 

Patient-care units of 30-385 beds are generally 
considered an effective size for teaching as well as 
for operating efficiency. However, some areas also 
required in the community hospital may have to 
be increased in the teaching hospital. For ex- 
ample, a few authorities believe that the customary 
8-foot-wide corridor should be increased in some 
areas to allow for the additional people and equip- 
ment moving about the unit and between units. 
Also, the treatment room should be larger in the 
teaching hospital to accommodate students, and 
more than one may be required. Some spaces, not 
required in the community hospital, such as a 
medical student room and a conference-demonstra- 
tion room, will be needed to implement teaching 
programs. Tables 35 and 36 give the areas for 
patient-care units for 500- and 700-bed hospitals. 

Patient-care units in the teaching hospital are 
generally separated according to clinical special- 
ties, such as medicine, surgery, obstetrics, psy- 
chiatry, and pediatrics (with separate units for 
children and adolescents) to facilitate the teaching 
and patient-care programs in the hospital. In 
the teaching hospital, special consideration should 
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TaBLe 35.—Nei areas for patient-care units for hypothetical 
hospitals of 500 and 700 beds 





Type of unit > | P00. 700 beds 


Square feet 





Summary of areas: 

TOthl. cose cewese 114, 010 174, 400 
Medicali2e 7oJa._ 280 23, 490 39, 150 
Surgicabcadiwies 4222 31, 320 46, 980 
Intensive care__-_--- 7, 830 7, 830 
Maternitys.2-s2222= 7, 830 15, 660 
Psychiatricttaas. ft. 15, 680 15, 680 
Pediatric. _... 94a 138, 240 19, 860 
Long termi. s. sus otee 7, 830 15, 660 
Self-carel=as ye seas 6, 790 13, 580 
Clinical research cen- 

ter #2 ty L0Ue_ 91.1 23 EU. Ta ee 

Units 











Disposition of hospital 














beds: 

CL Obs beasts tee eee 17 500 25 700 
Medical 4-22 abe. doe 3 90 5 150 
Surgical to wes ey 120 6 180 
Intensive care ?7_____- 1 30 1 30 
Maternity ....------ 1 30 2 60 
Psychiatrieragee 2 2 60 2 60 
Pediatrics. oe<-=aea. 4 60 3 90 
Loug term 2 2 oe enn = 1 50 at ds 20 
Self-Care 2. sob oee es 2 60 2 60 
Clinical research cen- 

Len 524 ee occ serene Tijee sees Yates ase 

1 Optional. 


2 Additional beds on medical or surgical unit may be 
used for intensive care. 


TaBLE 36.—WNet area for individual patient-care units 


Intermediate— Medical, surgical, maternity, long term—30 beds: 


DRE TOOT) 2 Bu ees baited oe 
Conference/demonstration room 
Consultation rooms 
Student laboratory 
General toilets 
a og NER OS a 
EE ese oi. 222 sc wh —meencd en ae 
Patient-tub room 


Ser OEG@INCO Sle. 6. foe eo) eh ne nen we cem name 
a SS OES | i a ra 
I to eee el ele e eee 
Ie eae ween ~ nace ba ed 
Conference rooms, nursing service, and nursing education_-_____-__-____ 
Ute MUORSIENE TROL Ms a SARE ee aa Ws OR eg ECU ea is pep 


Re OROO@G. 22 fale G2 2. Se ee 
SVE ST RncraeL_S  e, S  Fa aa ERE  e 
SAT a ee ae alee ee 
RU GRRMoperOn se tee I? i al ee el oe eee 


Nurseries—40 bassinets: 


Pea GEIOs MINCE WOCKTOOINS: a4 9uet $5 562 2 3 oe ed eeieseeeee 
ieITCnISG EE GneLOUIe swe as ANE Me tb ee eS 
MI Ee PEN Sd ee eee ceo ce- 
PS ipjcvnuedly 2 6yayiny EX a. 5 eel A ea ne Oe Re ee nan Pe Rees Se) Sy 2 


inn mr Peroheuimg@eee es) 3 Le ee ne ce ees see 


Psychiatric—30 beds: 


ICTS EES CITEORTURTOOIIG tks nn a Ue ee oe ee ee em ee 
ommetanteHemonstration rOOM:. 5 = se a ow oe ae eee ee 
anciliaiionancdenterview TOOINS 5. See oe ds ee 


Supervisor’s office. __-_..--++.-4s---------------------------------- 
Netra Gin celia Tea ays ayy tate dey wile lll ill lapel Rp ncaa ee ep 58 eRe Rees Seer Meee 
CS oes esfilagh > 2 A aA SERED Soe Ne se Pe 
Pe Er OGTR oot pete ek Cee Aids. pS ee. oe oes Ee See ee 


See footnotes at end of table. 











% of 450 sq. ft.! (25-30 people) - 
3 G00 aa. fh... 4 cammbous t 
GE UU BOL tit ote aos aes eae 


% of 450 sq. ft.1 (25-30 people)- 
8° @) 90\sq. ft... Sere eat 











Square 
feet 





7, 830 


200 
225 
270 
100 
100 
, 800 
300 
100 
65 
200 
100 
90 
110 
50 
30 
200 
200 
200 
150 
50 
100 
50 
40 
100 


200 
225 
720 
000 
580 
520 
180 
100 

90 

50 

50 
200 
150 
120 

80 
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TABLE 36.—WNei area for individual patient-care units—Continued 


Square 
feet 

Psychiatric—30 beds—Continued 

Patients’ laundrycc. 122.2252 -S82s565 seen be es ee a ee ee ee 150 

Nourishment. room... = = ce ee ow a ce ee | 60 

Occupational therapy... 2.4.2.2. 20b nce os Soest eeas Se sooo ees bees e ee Se ee 400 

Waiting roomelocee ole LE 0k Le eee etsctseesecee dsl esses See 200 

Nurses’ lockers... 2 = = 220 -D@3 22. 6. | Se ee 75 

Janitor... <-2222ee0 Ji oS lL AU KC ee re | ee ee eee 50 
Pediatric—30 beds: aS SS 

Total. 2.2 2 sss eehe sens seesse ede sn ee ees Sas os See Sas oe ee 6, 620 
Medical student:room... 222i vss 222s bene ee eee ee Ee eases See 200 
Conference-demonstration room. 22. 22222 Ls Se re ee ¥% of 450 sq. ft.! (25-30 people)- 225 
Consultation.rooms2: 22 2.28524. BOS Ce ee ese §-@ 90.sqsftses+2== ae 450 
Student laboratory 3.2 > hee oo te we i be ee be eee ¥4-0f 200'sqi ft. of Ft Se 100 
Staff toilets... .224.5scb4l 220250 seh eee ees ds ee a 100 
Patient FOOMS 22k Ss oe oe eed a re a dct ae ere 15-@ 240:sq. F024 ee eee 3, 600 
Playroom . 2.5 -ssessse--20 sb sna sess pete ed see seseceet Essen eyes sees sees ee 300 
Tubrooms.. 2.4. 22222 ses 5555 3S SoS pe Bs er Sos eee eee 100 
Nurses’. station..2.22.542.40. ese ssn Le ese oe Se SO ae es eee 200 
Head nurse’s office s..Jbusiet oun a he bow Soe 222 ences ese) 90 
Doctors’ charting room. .2.. 22.206 doen meee satis aces pao soo Lee OL See eR ee ee oe eee 100 
Medication TrooMs.2. 262i. sossSeese bi ote ee cs neat eas Se ee ee 50 
Nurses’. toilet . 2. 2222 US TSE WO Se ase er See eee 30 
Confereneée rooins 2242 Yor. SES a re A eer 8-10 ‘people-2.=5 32a eee 200 
Treatment-room..2) ss sbele s 82S VER PAO wen cere eee ec ae eee ee See 150 
Supply's soa sundedinis «hein aa ators bos oti 25562 emins soe ae ees eee ot ee ee 200 
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1 1 for 2 units. 
2 Optional. 
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be given to the need for patient-care units for 
long-term care, rehabilitation, clinical research, in- 
tensive care, self-care, and other special services. 
A clinical research unit, an intensive-care unit, or 
similar special areas serving more than one depart- 
ment should be located so as to serve interdepart- 
mental participants. 

The organization of the hospital should be such 
that where possible one or more entire nursing 
units can be assigned to a single clinical service 
since this concentration simplifies and improves 
admitting practices, patient care, and clinical 
teaching. 

Experiments are being carried on in unit mana- 
ger systems for the administration of patient-care 
and other functional units such as the operating 
suite. These systems free professional personnel 
from administrative duties (27). They may re- 
quire an office on the unit. 

Since medical and nursing students assigned to 
the units will spend much of their time in the 
patient-care areas, special facilities should be pro- 
vided for them. These facilities will increase the 
space requirements to a significant extent. Stu- 
dents such as those in dietetics, medical social work, 
clinical psychology, occupational and physical 
therapy, who are present in small numbers and use 
the patient-care areas for a shorter period of time, 
do not materially affect the space requirements. 


TEACHING PROGRAMS 


Medical Students 


The patient-care unit provides the opportunity 
for the medical student to observe and participate 
in the diagnosis and treatment of patients in a 
hospital environment. 

Third- and fourth-year classes are usually di- 
vided into groups of about 4-8 students to a 
patient-care unit, and are rotated through the 
various clinical services. Time spent on each 
service will vary with the curriculum. The stu- 
dent receives instruction from the faculty, resi- 
dents, and interns assigned to the service. 

The student is assigned certain patients on 
whom he takes a medical history and does a phys- 
ical examination. He may do some laboratory 
tests and certain other procedures directed toward 


arriving at a diagnosis. He prepares a detailed 
record of his “workup” with a summary of his 
conclusions and the diagnostic possibilities. He 
may perform diagnostic and therapeutic proce- 
dures and make notes on the progress of his pa- 
tients and accompany his patient to X-ray, physi- 
cal therapy, surgery, and to other areas of the 
hospital. This intensive investigation of the pa- 
tient’s condition serves as the basis for discussion 
with interns, residents, and faculty. 

Groups of students make frequent bedside 
rounds with members of the staff. They may at- 
tend group conferences and demonstration clinics 
where cases are considered jointly by the various 
clinical and basic science faculty. Asthe student’s 
knowledge and skill improve, he participates in- 
creasingly in the development and implementation 
of plans for patient care. 

The student’s schedule in the third and fourth 
years is usually worked out in blocks of weeks for 
each department (table 37). Although radiology 
is usually a separate department, medical student 
teaching in this discipline is often done during 
review of films by the radiologist for the clinical 
staff of the hospital service responsible for the 
patient under study. 


TasLe 37.—Weeks in clinical subjects in the last 2 years of 
medical school, 1959 } 





Weeks of inpatient 





training 
Department 
Average Range 
Medicine@st2.2 96.2. 2 see oe 20 12-35 
Sureery ieee. as. Bes eee 5 ae 17 844-24 
Obstetrics... -525-2->--5=t eee 9 3-15 
Pediatri¢se ase na = ae ee ea 9 4-19 
Paychistryco. 207 ove... 232s. 220 se 6 Y-13 





1 Source: U.S. Public Health Service compilation from 
catalogs of 43 medical schools. 


Nursing Students 


Student nurses are also assigned to patient-care 
units in groups of 10 or less under the direct 
supervision of an instructor in nursing. Student 
nurses may attend medical rounds. They will ob- 
serve, singly and in groups, demonstrations of 
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nursing care by the instructor at the patient’s bed- 
side or in the treatment room. They will attend 
conferences to evaluate the patient’s nursing-care 
needs and they are responsible for charting on the 
patient’s record observations made and care given. 
They administer medications, give bedside care, 
do certain therapeutic procedures, and assist physi- 
cians and other nursing personnel in the examina- 
tion and treatment of the patient. 


Affiliated Students 


Teaching hospitals may offer instruction to stu- 
dents from other affiliated programs. Affiliations 
in nursing are most frequently requested for in- 
struction in pediatrics, psychiatry, and obstetrics. 
Other affiliations in associated health professions 
such as occupational therapy, physical therapy, 
medical technology, and clinical psychology may 
be included. Where affiliations are contemplated, 
provisions should be made for additional students 
and instructors on the patient care units and for 
additional patient care conferences. 


Progressive Patient Care 
and Teaching Programs 


Progressive patient care, by which hospital serv- 
ices are organized around the individual patient’s 
medical and nursing needs, is consonant with the 
usual educational program but requires some ad- 
ministrative modifications and adjustment of 
schedules. The 6 elements, intensive care, inter- 
mediate care, self-care, long-term care, outpatient 
care, and home care (28), are compatible with a 
good educational program. The application of 
the principles will vary and will be modified in 
accordance with the program. 

The number of patients in the university teach- 
ing hospital requiring intermediate, self-care, or 
long-term care facilities and services are usually 
large enough to make separate clinical units 
feasible. 

Contiguity of some different type units, such as 
intensive care and intermediate care, will provide 
flexibility in the assignment of patients. 

To increase efficiency of construction and opera- 
tion, the size and design of patient-care units in 
an individual hospital should be as nearly the same 
as possible. 
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FACILITIES 


Intensive Care 


The teaching hospital is apt to care for a higher 
percentage of critically ill patients than the com- 
munity hospital of comparable size. The require- 
ments of a general intensive-care unit (28) may 
not vary significantly from that in the community 
hospital. However, because of the larger number 
of critically ill patients, it may be advisable to set 
up intensive-care units by clinical category, such 
as a medical unit, surgical unit (in addition to a 
postanesthesia recovery room), pediatric unit, and 
even such other specialty units as cardiac, neuro- 
surgery, and orthopedics. However, less flexi- 
bility, efficiency, and economy in the use of person- 
nel, equipment, and space may result unless patient 
volume is such that a high occupancy rate can be 
maintained in each unit. 


Intermediate Care 


Patient rooms.—Clearances around the bed 
should be sufficient to accommodate the extra 
equipment required; to permit the nurse to carry 
out nursing procedures; to move patients in beds, 
stretchers, or wheelchairs; to accommodate neces- 
sary furniture; and to facilitate housekeeping. 
Conventional rooms generally require a minimum 
of 12 feet 4 inches by 10 feet for 1-bed rooms, 12 
feet 4 inches by 16 feet for 2-bed rooms, and 24 i) 
16 feet for 4-bed rooms. 

As many as 8-10 persons (residents, interns, and 
medical and nursing students) may be in the pa- 
tient’s room with the physician and nurses during 
rounds. ; 

The proportion of 1-, 2-, and 4-bed rooms 
planned for the patient-care unit will depend upon 
medical requirements, educational programs, com- 
munity preference, and financial considerations in 
each circumstance. 

Some advantages and disadvantages of various 
size rooms from the teaching point of view are: 

The 1-bed room is the best accommodation for 
seriously ill, disturbed, or elderly patients; it also 
affords privacy duting rounds for the patient and 
physician with respect to other patients. Crowd- 
ing may result, but the group can distribute itself 
around the bed in the free space, which is greater 
than in the 2-bed room. The 1-bed room provides 
maximum flexibility for use and for isolating pa- 


tients of opposite sex and those with communicable 
diseases. If many patients with communicable 
diseases, such as tuberculosis, will be treated in the 
hospital, a separate isolation unit may be required. 

In the 4-bed room the space between the bed 
ends and around the other 8 beds can be used dur- 
ing rounds. However, the saving of space is 
accomplished with a sacrifice of privacy which may 
inhibit interview and examination of the patient. 

The 2-bed room has limitations since rounds 
here may result in crowding so that many can 
neither hear the patient interview nor observe an 
examination and in the loss of privacy for both 
patients in the room and for those making rounds. 

The 1-bed room is considered preferable for 
teaching purposes. However, socioeconomic con- 
siderations may indicate a combination of 1-, 2-, 
and 4-bed rooms. 

Nurses’ station.—A nurses’ station containing 
5 or 6 working positions plus a ward clerk position 
will usually be adequate in a teaching hospital if 
convenient charting facilities are provided for 
physicians, residents, interns, and students who 
are also concerned with patient charts. 

An office for the unit supervisor should be pro- 
vided adjacent to the station where plans for the 
unit can be made and guidance can be given to the 
staff in privacy. 

Medication room.—An enclosed medication 
room adjacent to the nurses’ station should accom- 
modate 2 people for handling patient medications. 
Because of the need for quiet, teaching here should 
be on a 1-to-1 basis. Therefore, the room should 
be designed to accommodate no more than 2 people 
and should be located away from traffic. 

Consideration should be given to accommodat- 
ing newer trends in medication dispensing such as 
the unit dose and the use of individual patient 
cabinets. 

Doctors’ charting area.—Three to six charting 
positions should be provided in an area near the 
nurses’ station for physicians, interns, residents, 
and medical students. 

Unless a medical student room is provided, the 
doctors’ charting area will be used by medical 
students to keep books and professional equipment 
and for writing and studying. Ifa separate room 
is not provided, the area must be provided with 
counter and storage space to accommodate the 
medical students assigned to the unit plus the in- 
terns, residents, and physicians working on the 
Cis ; 


Medical student room.—A medical student room 
should be provided on each unit. This room, 
which will be used for writing up notes and his- 
tories and for informal group conferences, should 
have counter space for each student assigned to 
the unit at 5 linear feet per student assigned, 
usually 4-8 students. Suflicient storage and shelf 
space should be provided to accommodate personal 
books and equipment, and to hold necessary forms 
and reference material. If study facilities are 
distant, this room will be used for study and for 
storage of additional books and _ professional 
equipment. Facilities for hanging outside coats 
are desirable unless study cubicles or other locker 
facilities are nearby. 

Conference and consulfation rooms.—A confer- 
ence-demonstration room seating 25-30 people 
with an area for patient demonstration should be 
provided for each 2 patient-care units of each 
service. This room should have conduit installed 
to accommodate TV. Since patients will be in- 
volved on many occasions, a lavatory or sink is 
required for hand washing. 

A conference room seating 12-14 people should 
be provided on each unit for the use of the nursing 
service and nursing education. A somewhat 
smaller conference room of this type is required 
in the community hospital. 

Two or three consultation rooms accommodating 
a small desk and seating 3-4 people should be pro- 
vided on each wnit for use (1) by the resident for 
consultation with students, interns, other residents, 
physicians, patient and family; (2) by social serv- 
ice, dietary, and other personnel doing individual 
patient counseling or instruction; and (8) by the 
nursing instructor, unless provision is made for 
her in the school of nursing. The proportion of 
single rooms on the unit may affect the number 
of consultation rooms needed. 

The pediatric service will require additional 
consultation rooms since more family participa- 
tion occurs here. Several additional consultation 
rooms will be required on the psychiatric service 
in the teaching hospital. (For discussion of 
larger lecture rooms and auditorium, see ch. 4.) 

If more than one nurse education program will 
be carried on in the hospital, all educational pro- 
grams involved should be consulted concerning 
the possible need for additional conference space. 

Floor laboratories——In some education pro- 
grams, third- and fourth-year students, interns, 
and residents may perform selected laboratory 
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procedures for patients assigned to them. Floor 
laboratories on each floor may be designed to serve 
one or more patient-care units. A minimum of 
5 linear feet of counter space per person should be 
provided as a work area. Additional circulation 
space and additional counter and floor space may 
be required for equipment such as centrifuge, in- 
cubator, and acid-resistant sink, depending on 
procedures performed. This does not substitute 
for the central clinical laboratory, but is designed 
to enhance the educational experience provided. 

Treatment room.—In a teaching hospital, med- 
ical and nursing students will observe their in- 
structors examining and treating patients. Most 
authorities agree that certain examinations and 
treatments can best be done in a treatment room 
because of the need for a special table or equip- 
ment even though the patient may be in a single 
room. A treatment room should be provided on 
each unit, sized to accommodate 4-6 medical and 
nursing students in addition to the patient, his 
physician, and nursing-service personnel who may 
be assisting. This room is in addition to the con- 
ference-demonstration room and should contain 
a scrub sink and a counter sink. Provision for 

‘darkening the room is desirable. More than one 
may be needed on services such as pediatrics and 
surgery. 

Equipment storage.—Because of more compli- 
cated cases, more clinical research, and more 
people involved in patient care in teaching hos- 
pitals, it is likely that more and a greater variety 
of equipment will be required than in community 
hospitals. This equipment would usually be kept 
in central service and delivered when needed, but 
some space should be provided for equipment that 
may need to be kept on the unit. 

Ample space should be provided for wheel- 
chairs, stretchers, and other wheeled equipment. 

Supply.—In general, more supplies are used on 
the patient-care unit in a teaching hospital than 
in a community hospital since more people are 
involved in patient care and a high percentage of 
patients are apt to be seriously ill. Therefore, 
either the supply space must be larger or the re- 
plenishing of supplies must be more frequent. 
The use of automatic conveyors will speed supply 
activities. 

Food service facilities.—Because of the high per- 
centage of complicated cases in a_ teaching 
hospital, it is likely that more special diets, 
nourishments, and special services will be re- 
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quired. These usually should be provided by a 
central food-service system. The requirements 
of a nourishment room on the unit or units would 
not exceed those in a community hospital except 
on clinical research units. 

On-call facilities Medical supervision of pa- 
tient care at night may be provided on any service 
by assigning residents and interns to be “on call.” 
Most hospitals provide some on-call sleeping fa- 
cilities in or near the delivery and emergency 
suites. However, opinions vary as to the need, lo- 
cations, and extent of these facilities on other serv- 
ices. Depending on the arrangement of the hos- 
pital, these facilities may be centralized for all 
services or located in or near each service involved, 
preferably on each patient-care unit. The pro- 
vision and location of on-call rooms should be 
related to the speed with which people on call 
must be available. In some circumstances on- 
call rooms may be located and designed for use 
during the day as conference or consulation rooms. 


Maternity Unit 


Physical facilities for the care of maternity pa- 
tients require special consideration. Inpatient 
areas should be planned to provide for the special 
medical and legal requirements of obstetrical care. 
The maternity unit should be isolated from any 
other patient unit and staffing should be separate 
to reduce the possibility of cross-infection. Ma- 
ternity beds should have ready access to the labor- 
delivery unit with its labor, delivery, and recovery 
rooms. Nurseries for the normal newborn infants 
(29) are provided on each maternity floor but 
are generally supervised by pediatricians. Pre- 
mature or deformed infants or those experiencing 
unusual postnatal difficulties are generally trans- 
ferred to the pediatric service. Facilities for 
rooming in, a technique whereby newborn babies 
are placed in the room with the mother, may be 
provided. Separate waiting and visiting facili- 
ties for the husband and the families of new or 
expectant mothers are generally provided as part 
of this unit. 


Psychiatric Unit 


The acute inpatient phychiatric unit will usually 
have 24 to 30 beds. Each room should have a toilet 
and lavatory and ideally would have a shower. 
One or two rooms should be designed for quick 


conversion to security rooms. These rooms should 
be provided with recessed ceiling light, switches 
outside the door, detachable wall lights (if any), 
proper door and window hardware, detention 
screens (if these are not generally installed), and 
radiant heating or protective covering for the heat- 
ing element. For usual occupancy the rooms 
would be typical patient rooms. 

In addition to the spaces normally required for 
medical-surgical patient care units in a community 
hospital, this unit will require: 

1. A small lounge seating 8-10 for quiet 
activities. 

2. Space for dining to accommodate all patients 
simultaneously at 12 square feet per person, a 
mobile cafeteria cart, and a kitchenette. This may 
be contiguous to the dayroom-recreation space area 
for multiple use. It may be equipped with square 
tables for 4 which may be combined or used for 
recreation when required. Recreation and lounge 
space should be adequate and should not depend 
on the moving of dining tables between meals. 
Movies may be shown here or in the conference- 
demonstration room. Facilities for light control 
should be considered. 

3. Depending on the number of single bedrooms 
available, a minimum of 4 interview consultation 
rooms should be provided for use by the psychia- 
trist, psychologist, and psychiatric social worker. 
One pair should have either one-way glass between 
or should have conduit installed for TV monitor- 
ing equipment. In either case, an audio system is 
required. One or more of these rooms may be sized 
to accommodate group therapy sessions. 

4. Occupational therapy facilities should us- 
ually be provided in a separate room because these 
activities may be distracting to other patients and 
the activity of other patients may distract those 
engaged in occupational therapy activities. 

Outdoor recreation and lounge space should be 
provided either on the ground or on a roof. The 
extent, design, and location of this facility will de- 
pend upon the policies and treatment programs of 
the hospital. The space will need to be larger on 
children’s and adolescent’s units and should be 
designed to accommodate the activities included in 
the treatment program. 

5. The treatment room may be used for physical 
examination and treatment as well as for electric 
shock therapy. Where electric-shock therapy is 
contemplated, provision should be made for 
recovery. 


6. Two or more group therapy sessions may be 
held simultaneously. In some situations it may be 
possible, by scheduling, to use conference rooms, 
quiet lounges, and other areas. However, some 
psychiatric treatment programs will require 1 or 2 
group therapy rooms seating 15 people or more. 
These should be equipped with comfortable, but 
not lounge type, chairs, chalkboard, tackboard, 
TV, and other visual aids, and may be equipped 
with one-way glass for observation from adjoining 
consultation rooms or from each other if adjacent. 
Some programs require that all patients on the 
unit be assembled for group therapy. In this case 
the conference-demonstration room should be sized 
to accommodate 35-40 people. 

7. If facilities for children and/or adolescents 
are required, separate units should be provided for 
each group. 

8. Patient laundry facilities should be provided 
with tubs, washer, and dryer. 

9. Because of the special nature of their work, 
psychiatrists may require secretaries assigned to 
them exclusively and space for these secretaries 
to work may be required on the unit or in 
departmental space in the hospital. 


Pediatric Unit 


The teaching objective of grouping children is 
to permit students to see the multiple time-linked 
expressions of disease processes. The patient-care 
objective is excellence in the care of children. 
Therefore, age groupings such as infant, toddler, 
and adolescent are appropriate to the educational 
aims of the unit. 

Like other areas of the university teaching hos- 
pital, the pediatric unit will have patients with 
more complex diagnoses than similar units in the 
community hospital. This fact, coupled with an 
increased staff and the presence of medical and 
nursing students, means that additional spaces 
will be required to care for the patients, accommo- 
date the people working on the units, and permit 
grouping of patients either by age or diagnosis, or 
both. 

Children, in general, are disturbing to adult 
units and are best cared for by personnel trained 
in the care of children. Consequently, pediatric 
beds should be consolidated. Adolescent patients 
seem to be misfits on both pediatric and adult nurs- 
ing units, and, if the volume is sufficient, are best 
handled separately. 


The physical facilities should be designed for 
the special needs of children. Single rooms are 
required primarily for isolation. Closer observa- 
tion of infants and children is required and should 
be provided by specially designed features such 
as glass partitions between rooms and hallways 
and audiovisual monitoring devices. It is an in- 
creasing practice for mothers of seriously ill chil- 
dren to remain with them and to provide part of 
the care of the child. This requires patient rooms 
sufficiently large so that mothers may sleep in the 
room with their children. Infectious-disease con- 
trol is a particularly important problem with hos- 
pitalized children, and pediatric units should be 
carefully designed with thisin mind. Hand-wash- 
ing facilities should be readily available in all 
areas. Because of the nature of many childhood 
diseases, the training of the pediatrician involves 
considerable active work in the clinical laboratory. 
Consequently, ample laboratory facilities, es- 
pecially equipment for microbiology, are essential 
within the patient-care unit. 

Since even a moderately ill child requires diver- 
sion, play-therapy facilities, both centralized and 
within individual rooms, is desirable. If long- 
term patients are admitted, some school facilities 
may be required. Although of little space conse- 
quence, except in the case of infant formula prep- 
aration, the special dietary needs of children must 
not be overlooked. 

The department of pediatrics has the responsi- 
bility for the examination and care of all newborn 
infants in the hospital and is, therefore, closely re- 
lated to the newborn nursery of the maternity 
service, The premature nursery is the responsi- 
bility of the pediatric service and, by nature of its 
special function, is usually contained within a 
special geographically separate unit on the 
pediatric floor. 

In addition to the spaces required on each medi- 
cal and surgical unit in the hospital are: 

1. Four or five consultation rooms large enough 
to accommodate materials required in psycho- 
logical and psychiatric testing since these pro- 
cedures may be carried out here. These rooms 
may be used by physicians, residents, clinical psy- 
chologists, and social workers for consultation 
with parents, patients, students, and each other. 

2. A playroom should be provided as part of 
the treatment program with storage for toys and 
equipment selected on a therapeutic basis and 
operated by trained personnel. 
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3. On a pediatric unit of. 25-30 beds, there will 
usually be enough long-term patients to require a 
special room set pis as a school room hig wen may 
= shared by 2 units, 


Long-Term Care Unit (28) 


Patients assigned to this unit require the type 
of medical and related services which can best be 
provided in a hospital setting for a prolonged 
period. However, since the scheduling of care 
may and should be on a more flexible basis than is 
required for patients on medical and surgical 
units, separate units should be provided for these 
patients if the need exists. 

While long-term patients can be housed in a 
unit similar to medical and surgical units, addi- 
tional space is required for dining rooms, day- 
rooms, and training toilets. In the teaching 
hospital, spaces similar to those outlined to meet 
teaching needs on medical and surgical units will 
be required. A unit for physical medicine will 
have somewhat different requirements from the 
usual medical or surgical unit to accommodate its 
special needs. 

Hospital policy on the education of patients and 
their families in long-term care should be con- 
sidered. The understanding of the disease proc- 
ess by the patient and his family should be 
assured so that they may assume responsibility for 
continuing care in the home. The opportunity 
should be taken to design new types of teaching 
facilities for this purpose. 


Self-Care Unit (28) 


Ambulatory patients who are convalescing or 
require diagnosis or therapy may be cared for in 
this unit. 

Rooms should accommodate 2 persons for rela- 
tives and patients who prefer not to be alone, and 
should have private toilets and showers. The unit 
should be convenient to the hospital cafeteria and 
the main hospital entrance. In most instances the 
patient will leave the unit for diagnostic pro- 
cedures in clinics or laboratories, and the unit 
should be near circulation space or vertical trans- 
portation. In a teaching hospital, the self-care 
unit will normally be a part of the medical or sur- 
gical service, and spaces required for teaching will 
be located on units of these services. The confer- 


ence-demonstration room is satisfactory for teach- 
ing on the self-care unit. 


Clinical Research Units 


Clinical research may be performed on any unit 
of the hospital. However, some highly organized 
clinica: research in the teaching hospital may re- 
quire a separate physical unit in the patient-care 
area of the hospital with its own nursing and di- 
etetic staff, and with directly supporting special- 
ized laboratory facilities and staff (30). 

These facilities should be located convenient to 
faculty offices and laboratories of the clinical and 
basic science departments. Laboratory design 
should remain flexible so that alterations can be 
made as programs and projects change. In ad- 
dition to the usual types of laboratories for basic 
research, large laboratories with free floorspace 
for movable equipment are being used increasingly 
for physiologic research studies on patients. Cur- 


rent trends in the development of discrete clinical 
research centers make possible a close relationship 
of beds with laboratories, physiologic procedure 
rooms, and offices for research on patients. , 

A multidisciplinary unit on which more than 1 
service may carry out research projects is usually 
from 8 to 15 beds. A categorical unit on which 
research on a single category of disease such as 
cancer is conducted may have only 4-8 beds. 

The area contained in the average 30-35-bed 
patient-care unit is usually sufficient when the 
number of beds is reduced to provide for special 
facilities as laboratories, physiological procedure 
rooms, study rooms, and metabolic kitchen. For 
greater efficiency, a clinical research unit, 
wherever possible, should be designed and built in 
a new space rather than converted from an exist- 
ing patient-care unit. Consideration should be 
given to the provision of small laboratory units of 
this type in conjunction with each clinical service 
in all new teaching hospitals. __ 


Outpatient Department 


With the growing importance of ambulatory 
care in comprehensive medical programs, the out- 
patient services of university teaching hospitals 
are receiving increasing emphasis as an important 
element in medical teaching. Outpatient clinics 
are valuable teaching resources for developing 
ambulatory patient-care competence in the medical 
student, the intern, and the resident physician, and 
for training and orienting student and graduate 
nurses, social workers, and others. Because there 
are usually special facilities for such clinical serv- 
ices in outpatient areas as ophthalmology and oto- 
laryngology that are not duplicated in inpatient 
areas of the hospital, an increasing number of the 
ambulatory and wheelchair inpatients are seen in 
the outpatient department for diagnostic or thera- 
peutic services. 

The number of outpatient visits required to sup- 
port teaching programs varies with the size of the 
school and the degree to which clinical experience 
in the outpatient department is emphasized. 
However, the number for a medical school with 
an entering class of 64 students is in the range of 
50,000-70,000 visits per year, and for one with an 
entering class of 96 students, 80,000-100,000 visits. 
Until recently, the number of outpatient visits has 


been about 8-10 times greater than the inpatient 
admissions. However, this ratio will vary ac- 
cording to the hospital’s service commitment to 
the community and will probably increase in the 
future. The community service patient load may 
be in addition to the visits utilized for teaching. 
Thus, an outpatient department in a university 
hospital, which is larger than one of a comparable 
size community hospital, may have to be even 
larger to accommodate its teaching programs be- 
cause of community service commitments. 

A large proportion of outpatients have chronic 
disease problems. Many patients will be on 
crutches or in wheelchairs and stretchers, and 
many will be accompanied by friends, relatives, 
and parents; the usual ratio is 1 attendant to 1 
patient. 

In planning a new outpatient department 
special consideration must be given to the size and 
location of patient waiting areas and the control of 
patient traffic not only between the clinical areas 
and other sections of the department itself, but 
also between the department and the various ele- 
ments of the hospital to which patients will be re- 
ferred, such as X-ray. 
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The outpatient department should be readily ac- 
cessible to the public. It may have a separate 
public entrance convenient to public transporta- 
tion facilities. If it has a separate entrance, a 
lobby, public toilets, public telephones, reception 
control center, and waiting area should be pro- 
vided. Physical proximity of the emergency and 
outpatient service is desirable so that outpatient 
facilities can be used for overflow of the emer- 
gency service and for temporary handling of mass 
casualties in a disaster. Outpatient departments 
of medical schools rarely function in the evenings, 
whereas the emergency service is an around-the- 
clock operation, and may be particularly busy dur- 
ing evening hours. The rehabilitation service 
should also be readily available to the outpatient 
department and to the inpatient areas of the 
hospital. 

An important consideration in arrangement of 
the outpatient department is allowance for flow of 
patients through a reception space. Ideally this 
space should connect with the outpatient entrance, 
with the main outpatient waiting area, and with 
the various smaller waiting areas serving the clin- 
ics. It should also communicate with the main 
lobby of the hospital but should be arranged so 
that patients will not wander into the hospital 
area. In a multistory department, elevators or 
escalators for transporting outpatients to X-ray 
and other departments of the hospital and to out- 
patient clinics on other floors should terminate at 
this reception area. 

The hospital pharmacy should be convenient for 
outpatients. If this cannot be done, provision of 
a separate dispensing pharmacy in the outpatient 
department may be required convenient to the out- 
patient reception area. Anadjacent waiting space 
should be provided for patients waiting to have 
prescriptions filled. 

A receptionist desk from which a clerk can direct 
and control patient traffic is required. Large con- 
centrations of waiting patients create an impres- 
sion of impersonal treatment and should be 
avoided. Waiting areas at the various clinics to 
which patients can be referred from the main wait- 
ing room and thus separated into smaller groups 
should be provided. An appointment system will 
reduce the number of persons waiting at any time 
and the waiting area required. The following 
figures are sufficiently accurate for roughly esti- 
mating space for outpatient waiting : ambulant pa- 
tients and companions, 12 square feet per person; 
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patients in wheelchairs, 15 square feet per patient; 
and patients on stretchers, 25 square feet per pa- 
tient. The usual basis for computing the total 
square feet for a given waiting area is the antici- 
pated scheduling of patients for that area plus a 
reasonable percentage of increase for unscheduled 
patients or those arriving early and for delayed 
patients. 


OUTPATIENT ADMISSIONS 


The outpatient admission and registration unit 
includes facilities for establishing the patient’s 
eligibility for clinic care, for registration, and for 
initiating the medical record. It should be adja- 
cent to the main outpatient reception area, and a 
separate waiting space should be provided. The 
size of the unit will depend on the outpatient load 
and on whether patients are preponderantly re- 
ferred or unscheduled. Offices will be required for 
interviews. Facilities required for registration 
and initiating records will depend on hospital pref- 
erence. Whether separate cashier facilities for 
outpatients are incorporated in the admitting unit 
or whether the main cashier facilities are used must 
be determined in each situation. 

A unit record system combining both inpatient 
records and outpatient records is normally used. 
Means should be provided for conveying records 
from the record room or registration area to the 
control desk of the clinic or appropriate diagnostic 
and treatment area of the hospital. Usually the 
medical record department of the hospital is re- 
sponsible for storing and delivering outpatient 
records to the outpatient department when re- 
quired. Special consideration should be given to 
the functional relationship between the outpatient — 
department and the medical record department. 
(See also Medical Record unit, p. 146.) 


ADMINISTRATION 


Outpatient administration should adjoin the 
main reception area and may be combined with ad- 
missions. The administrator’s office should be 
accessible but should provide privacy. The direc- 
tor of clinical nursing service will require an office ' 
convenient to that of the administrator. 

Provision of offices for psychologists, nutrition- 
ists, and social workers will depend on the extent 
these services are emphasized. 


MEDICAL DIFFERENTIATION 


If a medical differentiation facility is provided, 
an area with patient waiting space should be pro- 
vided convenient to the main outpatient reception 
area and close to the point of outpatient registra- 
tion so that patients can be more specifically 
allocated for diagnosis or treatment. 

Facilities for such procedures as chest X-ray, 
urinalysis, hematology, and for such physical 
measurements as height, weight, temperature, 
pulse, respiration, and blood pressure should be 
available. 


CLINIC AREAS 


Clinic areas have a large number of identical 
patient examination rooms and a smaller number 
of consultation rooms, special procedure rooms, 
nurses’ workrooms, conference-classrooms, and 
small clinical laboratories, usually grouped by 
clinic. The number of clinics varies with the pro- 
gram. Among those generally provided are med- 
icine, surgery, obstetrics-gynecology, pediatrics, 
psychiatry, ophthalmology, and otolaryngology. 
These may be organized on the basis of representa- 
tive cases of types of disease and should be de- 
signed so that they can be used jointly by several 
clinics on a scheduled basis. The surgery clinic 
may be divided into such units as orthopedic, 
genitourinary, and neurosurgical clinics and the 
medical clinic into cardiovascular, endocrine, dia- 
betes, and other clinics depending on interest and 
demand. The number of these clinic divisions is 
usually greater for the medical and surgical clinics 
and consequently more examination rooms are 
needed in these areas. 

Some teaching hospitals, depending on curricu- 
lum requirements, organize their medical and 
surgical clinics into “general,” “group,” or 
“comprehensive” clinics, and the design of the 
facility should reflect the method of handling 
patients. 

Because of physical requirements and equipment 
some clinics are not interchangeable. The oph- 
thalmology and otolaryngology clinics are surgical 
subspecialties, but, because of specialized fixed 
equipment and special areas such as refraction 
rooms, each requires an area apart from the sur- 
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gical clinic, although they may share 1 patient 
waiting area. 

Most obstetrical work in the outpatient depart- 
ment concerns the prenatal care of women in nor- 
mal pregnancy and the facilities should be planned 
for the comfort and convenience of these patients. 
The usual outpatient teaching spaces and areas for 
instruction in infant care are required. 

Dental-care facilities may be arranged to share 
a waiting area with the ophthalmology or the 
otolaryngology clinic, or both. However, dental 
facilities should be convenient both to inpatients 
and outpatients and sharing a waiting area may 
not be practical. Dental X-rays are usually per- 
formed in the dental area; however, some pro- 
cedures are performed in the department of 
radiology. 

If dental internship and residencies are offered, 
the dental staff conducts this phase of the educa- 
tion program and may introduce dental students 
to the fundamentals of hospital dentistry and offer 
training for auxiliary dental personnel. Medical 
students are also provided an opportunity to in- 
crease their awareness of the oral manifestations 
of systemic diseases. Student nurses may be 
given similar training, as well as instruction in 
proper oral hygiene practices for patients. In 
addition, oral surgery residents may use some 
areas. 

Space for outpatient clinical areas depends on 
the type of procedures to be done. This is particu- 
larly true for surgical clinics. Some university 
hospitals provide facilities for such procedures as 
drainage of abscesses, cast removal, biopsy, remoy- 
al of cysts, and minor plastic procedures within 
the outpatient area. Others provide an ambulant 
surgical suite for these procedures. (See Surgi- 
cal Suite, p. 133.) Elective procedures should not 
be done in the emergency unit, and procedures re- 
quiring other than local anesthesia should not be 
done in either the emergency unit or the outpatient 
department. 

Other facilities to be considered, such as for 
inhalation therapy and speech and hearing thera- 
py, will depend on the hospital program. 

Because of the large number of patients, stu- 
dents, nurses, house officers, and others in the vari- 
ous clinics at the same time, traffic problems are a 
major consideration. Clinic waiting rooms should 


115 


be provided with a control desk to accommodate ers. Some clinics provide internal corridors for 
clerks to supervise the flow of patients and co- _ the use of students and staff separate from patient 
ordinate patients’ records. corridor. 

Corridors used by patients should be wide Table 38 gives the areas for outpatient depart- 
enough to accommodate wheelchairs and stretch- _ ments for hospitals of 500 to 700 beds. 


TABLE 38.—WNet areas for outpatient departments for hypothetical hospitals of 500 and 700 beds 


Type of facility 500 beds (50,000— 700 beds (80,000-— 
70,000 visits) 100,000 visits) 





Square feet 


Totalsoc ste cu ee OF Pee EE Pe ae ek ted Eee ee 27, 040 34, 580 
Main Reception and Waiting Areas 

Total? 3Gve2 Dene OE) Oe Oe Gat ee See oct oe eee 3, 410 4, 470 
Entrance vestibule 10 2s ee ee ee 240 240 
Reception areacs. 2 eck oe eee ce le ale ee aha ote 600 800 
Control centers Se set ee tee a aera eee ete ne ene ee er no (8 persons) 180 | (4 persons) 240 
Main waiting 109m Atte eee. Be ee ee ee 1, 700 2, 300 

Public: toiletirooms.eh ae 008 es Seek i be a ee (2) 300 | (2) 300 

Public telephones 22. 522° 5 b=) ee faa ee ne ers (2) 30 | (8) 50 

Ambulant-inpatient: waltingu= . 222 ee ee eee er 360 540 
Outpatient Admitting and Registration Unit 

Dotaecd 2k het ek pa pla Bileglly 02) aire i Od ee ea Ts eee ve 1, 550 2, 060 
Waiting “area SS fr a ne eee! eee ee el eee 360 540 
Information and régistration desk SisulL ie. Js: ete ee Sue ee 150 200 
Chief of .admissions officd: ya see Cea a eee eee ae 120 120 
Clericalrares soe She a OF 2 re fs ee a eee ee (2 desks) 200 | (8 desks) 300 
Crediticlerk’s office:gts) 2a es eee a Se ee eee eee 100 100 
Interview ofiees (QU. Bb DRG Sa eee (4) 320 | (5) 400 
Social workers) ofiiceswen yar 74 melee ow Sere SAS . | Senge eee (2) 200 | (3) 300 
Cashier's Gfice 2228. ee Se eee re ee ae ee 100 100 

Medical Differentiation Unit. 

Totals (ick Ua CeO 2 AB RP AD). J ECR 800 1, 060 
Waiting. areal oe decals teres oo cite el acne eileen ete oe ee 360 540 
Reception: Clerk ore ee ei er Al i ae ae 100 100 
Hxaminatiom Troon Or cubicless. ss. oe = eeeteee sees oe ee ee See (3 @ 80) 240 | (4 @ 80) 320 
Utility Troon. dade les eeds eee | ah ee ae UL ee 100 100 

Outpatient Administration Unit 

BMS aaa alah eager ce ere oe Iie Rte oN eM a th ng «MR Sn BE ep 570 650 
Administrator’s office. oc 22 2.. 22a. 2h 22 Lees 2 2 on ek eee 150 ‘150 
Reception-secretarial office 22 yess Se Js ce ee eae sees 100 100 
Conferénce TOODKS ca So eer na sak Rk oo eerie ee nee oe Oks eae ee (10 persons) 200 | (14 persons) 280 
Nursing service office 228k el) Re eee 2 eee 120 120 

Outpatient clinics 
LOCAL. .cetek = Cable cee lara anew See Ce Ola a ci eee ee 20, 710 26, 340 


See footnotes at end of table. 
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TABLE 38.—Net areas for outpatient departments for hypothetical hospitals of 500 and 700 beds—Continued 











Type of facility 500 beds (50,000- 700 beds (80,000— 
70,000 visits) 100,000 visits) 
Square feet 

er a Fn oa a a Sw’ ad eh ad wee > ow cece es 3, 450 4, 430 
NS ieee So ne idee add daca danana neat d ase dae 500 700 
BOmnRGRU Clo USiempiiee te Se el ee Se AG See ys eee 80 80 
COGS, GTO... LE IE a a eR 120 120 
nee RPC OMTM ERE Who oo ow toe meow cee e (146 @ 120) 1,920 | (22 @ 120) 2, 640 
RN eo 2 i aS a i pm sd a a (4 @ 40) 160 | (5 @ 40) 200 
Ts ENS il Seen enS ame ee eee San nO 150 150 
te aR IVa EE BR aid omen oom seem eeleale 120 120 
EE ERR RA oo 5 kein os ow id oa nates own eee 100 100 
en OMIA EEOC meee 8 Seo ie eras 100 100 
ALU Can CIMCRUITICO ME meee = Ng ee ie be eaten ee 100 100 
EE Py. oo of tie te ee eee 100 120 
Surgical clinie¢s..-.=------. Be ivet ead ites Do acer desc eke wee 3, 350 4, 330 
EE oe Sled a a a oS ee tawle nine anata 500 700 
JP LST TROMIERISWE SEES BSA Sl A fe eR en ye pen epee gaye UY 80 80 
IIE ne ne 8 a a eee ee 120 120 
TAGE RMOIIIS elo. oo la ik an ee we te ee = (146 @120) 1,920 | (22 @ 120) 2, 640 
PM CCIM OG a 22k 8 a bon oe no ein ge meee (4 @ 40) 160 | (5 @ 40) 200 
ORE ieee ee a Sk ome cou teen seen eee eke 150 150 
cin ae enn teen me 100 100 
SRI Sa ha Sn ai Sia we a ee om ee 120 120 
NEES RC oe Ne ON ao a Cola ea ee ee 100 100 
ee eee Sere So) ts eee ee eae ee 100 | 120 
mmmnanaydierslogy CHiIGs 2. s.--22+-2i.6-.4--5------55+--5-65- 2, 350 3, 250 
PR MIOEEO ete ee etre i. oo os ae Se me eee see ee nea 300 540 
CREOL eG LSL ee ee ee ee! ee oe ee eee oS Se 80 80 
Bonin mCeniCiMeeee rn mera — oft sl ee lke eee Ls 120 120 
Heo ONerOOINS wake se ee Yuen Bo eee (10 @ 120) 1,200 | (15 @ 120) 1, 800 
Bt IOTIAC UI OICIOS 5.5 oa a Rd, a a eee ee a ee (2 @ 40) 80 | (3 @ 40) 120 
RT eI ee ee ails a alain re oe marin se win am 150 150 
EE eCCR eee weet aoe ye) OS Sees oe ae ee ae eee 100 100 
ERE Pk 1 a ie ewe one ae ee nee 120 120 
Pm mOn Keres Once. 2.2550. Sak Bee a eee 100 100 
ee ot 2 6 en an eee eae eee S 100 120 
re ne cee ay oe ae Dee ee oe aes 2, 750 3, 790 
a a eee eer epee eee 300 540 
nipiemtinGtsieece 22 - Ans 2s ee Oe oa ae ee 80 80 
DEE Tener it. Motels 2s 20. gee a Se a « og Ves 120 120 
Observation-playroom-....._------------------------------------ 200 280 
Dressing and weighing room------------------------------------ 100 120 
PE FOOUIE jy... on a oe ee a ee en oe eee (10 @ 120) 1,200] (15 @ 120) 1, 800 
Sn me i iGlogd 6. Ws ele So oo as we 2 2 = ee (2 @ 40) 80 | (4 @ 40) 160 
Pareratory 4. 2255 bac ooo. 24+ + ------ 524 e824 +--+ +--+ een es 150 150 
“Spares hist ca Gane EU NO ee Ee ee Ree. 2 ee ee oe oa oe 100 100 
Utility room.._.-_-.----------+.-------+------------+----------- 120 120 


See footnotes at end of table. 
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TABLE 38.—WNet areas for outpatient departments for hypothetical hospitals of 500 and 700 beds—Continued 





Type of facility 500 beds (50,000-— 700 beds (80,000-— 
70,000 visits) 100,000 visits) 





Square feet 


Pediatric clinice—continued 


Dietitian’s offices. 2 =e ec ee Seen ee 100 100 
Social worker's office !=* 2. [20 2522 a ee eee ee eer 100 100 
Storage... <u. -eehb os she cee eee ee ee eee 100 120 
Psyohiatric clinic. 26 2 ee ek ee ee ee oe ee 2, 400 |. 3, 040 
Waiting area *- 202 2-0 toe seis Sn ee ee eee se Sr a ee 
Public toilets #2325 222 25 ee ee ee ee err ee 80 80 
Control'centers=.26 222 = Se ee a re 120 120 
Hxamination room... a2) 3s. Se sa ee ee ee ee 120 120 
Interview officésiih S205 0253. ee ee ee eee eee 6 @ 80) 480 | (8 @ 80) 640 
Camera-observation Tooms....-. _- 22 Se ncnn neers on oe ae eee 100 | (2) 200 
Obséryation-pla yroon 2s sone oe ee ee eee eee 200 280 
Consultation cubicles 2.2.25 22 2) Se ane = Sele ae ee ee (2 @ 40) 80 | (3 @ 40) 120 
Nurse's office. 22 eens 28) be eo Rae oe Se ies oe ee 100 100 
Utility room cn ee eee se eo ee ee ee ee ee 120 120 
Staff-conference- room: 20 oO... ode ce ee oe nee ence eee ee eae (10 persons) 200 | (12 persons) 240 
Group therapy Trootges. 2.0. 6 ook ee een ee ee oo ene 400 400 
PSyChologists OliGe soe) sn ee eee ee Oe ee eS 100 |} (2) 200 
Social:-workers offices...) 2c eee eee eee ae ee eee (2) 200 | (3) 300 
SS GONE OS na is Se a ee ee ce 100 120 
Otorhinolaryngology clintes= 2-0 22a ee eee ae ae ne eee 1, 620 2, 080 
Waiting areas 2U.20 ieee ce spas ee oS Ae ee re en es ee eee ee 200 300 
Public toulets 6-2 en ee es Ree re ee ee ee 80 80 
Control center... se Poa. Ses eee Ee ne Se ete eke ere eee 120 120 
cixamination-weatment rooms... 22... 3-6 eee oe ae eee (4 @ 80) 320 | (6 @ 80) 480 
Recovery, £00m. 202 sO oe oe a a ee ee ee ee ee 80 80 
Audiometric test and ‘control room._.22. 22 2255 Ss 2 sess reeset 180 180 
Observation room Soe a as oe on ee ee ee ee ey 140 140 
Medical *history-oficess22_. Se es jet Se arr eee ae eee (2 @ 70) 140 | (4 @ 70) 280 
Consultation*eubicles=. {2.3 ee ae eee aNecPep tes cetera (1 @ 40) 40 | (2 @ 40) 80 
Niurse!s Off Ce 22: ao Soe ere ete ee aos ee 100 100 
Utility rooms. — eee ee a se ee 120 120 
Storage22 oo — 2 ees oe ae ae ae i a ree et ee ee 100 120 
Ophthalmology clinic 22 Sets. oot os ee oe CO ee ee ee 1, 390 1, 680 
Waiting area ®5_ 02022 hn st os ere oa eee | ee 
Public toilets * 57 Joc ee ee BL oe ee ee ee rae 
Control center) -..020 056. oe toh ee ee ee eee 120 120 
Refraction rooms) £2" 2 - Ss oo ee ee (2 @ 200) 400 | (3 @ 200) 600 
Hield of: vision;room 20 to- 4.0 Ae ee eee ee ee ee 100 100 
‘Lreatment:Poomscto sce 252 4 ceo ee 2 gee en ane ee pe en 100 100 
Orthoptios Todi: 0. ou. tac. ce ee ee ene ae ee 120 120 
Hyeglass repair shop. ic. 2 eee oe eee re ele arene 120 120 
Medical ‘history. Offices, 0. ger oe te ene ae ae eae (1 @ 70) 70 | (2 @ 70) 140 
Consultation cubiclesee oo) ee ee ee eee 40 40 
Nurse’s offleé 2 .figeee inn oe ee eee eee 100 100 
Utility rooms. 2 ..io os ese pees ae eee oe. Beene ee oe eee 120 120 
SUOPage. =o nee nos conker te eee he eee ee eee 100 120 


See footnotes at end of table. 
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TABLE 38.—WNet areas for outpatient departments for hypothetical hospitals of 500 and 700 beds—Continued 
eres ested cs sh a 8 ee ee Pe ev Eee ee ie a es Oe | ee ee 


Type of facility 


500 beds (50,000- 
70,000 visits) 


700 beds (80,000- 
100,000 visits) 





Dental clinic 


Waiting area 
Control center 


PreemMorverm me teh fee eh a deulecegetlce-— 
VSSQ TARO TR Aca Sah Sa ae a Nr ee ee 


Clinical research laboratory 6__..___________________- 
Dental processing laboratory ..____________________- 
SREY re eee ae ee 


Conference space: 


@Wonterence-classrooris._— 202 8 
ome=carer Gimices.s ee ave) ro Gr ake. 


1 Includes wheelchair and stretcher storage space. 

2 May not be required if main cashier facilities of hospital 
are to be utilized for outpatients. 

3 These facilities may be combined among clinics de- 
pending on functional arrangement. 

Laboratories for use of staff and/or students to be 


TEACHING ASPECTS 


Students are usually rotated through out- 
patient clinics in small groups; in the larger 
general or specialty clinics, 10-20 students, and 
in the subspecialty clinics, 2-6. The total num- 
ber of students assigned to all the clinics at one 
time may vary from one-fourth of the class to 
the entire class. 

Each student will require an examination room 
when seeing patients. Patients not assigned to 
students (including any community-service cases 
and private patients not a part of the teaching 
load) are seen by house officers and faculty. 
Therefore, additional examination rooms are 
required, the number depending on the scheduling 
of students and the volume of outpatient visits, 
on the proportion of first-visit patients, and on the 
time available for examining patients compared 
to instruction time. A student assigned to a 
clinic for a full day may spend 2 hours in confer- 
ences and instruction; an intern or resident may 


Square feet 


| alhsaae te: 2, 200 2, 540 
Pe euch 250 350 
Pate gems 90 90 
«Mie eottck (2§@ 1150) Fewer al core@lisoye bela 

(6 @ 90) 840 | (8 @ 90) 1, 020 
a Shy nel 2 80 80 
Satie px Spay, mh 100 100 
ae 160 160 
_ ROR as (3 @ 140) 420 | (3 @ 140) 420 
ae ae 160. 160 
re be ee 100 160 
3: Oey Hi (4 @ 30) 1, 200 | (4 @ 300) 1, 200 





determined for each clinic on the basis of specific program 
requirements. Some clinics may require 2 laboratories, 
1 for staff use and 1 for use of students. 

5 Not required if the ophthalmology and otorhinolar- 
yngology clinics share the same waiting area. 

6 Optional. 


spend only 1 hour. <A faculty member may spend 
5 or 6 hours of his clinic day in instruction. Ex- 
amination time for students is usually about 2 
hours for a new patient and about 45 minutes for 
a followup patient, although third-year students 
will usually require more time than fourth-year 
students. Examination time for house officers 
and faculty members is usually about 45 minutes 
for a new patient and about 20 minutes for a 
followup patient. 

Therefore, the number of examination rooms 
required can only be determined on the basis of 
the program: the anticipated daily volume of new 
and followup patients; the number of students, 
house officers, and faculty available each day on 
the clinics; and the time available to each for 
examining patients. However, other factors 
must be considered in determining the number of 
examination rooms required. Some of these 
factors are as follows: 

Future expansion.—Unless provisions are made 
in the initia] planning, it is not usually possible 
to add more examination rooms without disrupt- 
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ing the relationship of the clinical units. There- 
fore, to provide for future increase, the eventual 
number of students, staff members, and patients 
should be used as the basis for estimating the 
number of examination rooms required. Since 
ambulatory care is increasing, it seems likely that 
there will be increases in the future in all areas. 

Physical arrangement.—There are wide varia- 
tions in the arrangement of outpatient clinics 
among university hospitals. Clinics may be 
located on 1 floor and consolidated into 1 unit or 
a number of contiguous units; they may also be 
located on several floors or otherwise separated. 

If the general medical, surgical, and obstetric- 
gynecology clinics are located on different floors 
or are so remote from each other as to preclude 
joint use of examination rooms, some examination 
rooms in addition to those for normal operation 
should be provided in each clinic. Additional 
examination rooms should be provided in the 
pediatric and psychiatric clinics. 


Other teaching program.—Comprehensive-care 
programs in which the medical student assumes 


the central role of a family physician may require 
examination rooms separate from the medical and 
pediatric clinics. This may also be true in a 
family-care program. 

Most university hospitals have nurse education 
programs and utilize the outpatient clinics for 
teaching nursing students and for orienting grad- 
uate nurses. Such programs would not affect the 
number of examination rooms required. 


FACILITIES 


Examination Room Characteristics 


Medical, surgical, obstetric-gynecology, and 
pediatric.—The design requirements of examina- 


tion rooms in medical, surgical, obstetric-gyne- 
cology, or pediatric clinics essentially are the same. 
They should be identical for flexibility of use and 
large enough to accommodate the patient, the stu- 
dent, an instructor, and a family member or 
nurse—a minimum of 10 by 12 feet. They should 
be equipped for taking and recording the patient’s 
medical history, with an examination table and 
light, lavatory, and patient dressing facility which 
may be a cubicle curtain or separate dressing 
rooms. A playroom should be provided in the 
pediatric clinic. 
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Psychiatric—The relationship between patient 
and physician in the psychiatric situation usually 
does not include a general physical examination. 
Treatment is by verbal consultation. The atmos- 
phere of the consultation room should encourage 
relaxed communication between patient and psy- 
chiatrist. Comfortable chairs or couches should 
be provided with more attention paid to decoration 
than in the usual clinic examining room. Control 
of sound from the interview room to adjacent 
rooms is important because of confidential nature 
of the discussions. Necessary auxiliary clinic fa- 
cilities include offices and interview rooms for 
psychiatric social workers, group therapy rooms, 
offices for social] scientists and psychologists, and 
laboratory facilities for psychological testing. 
Access to general outpatient examining rooms and 
to laboratory and radiology facilities may be 
required. 

Psychiatric clinics of teaching hospitals usually 
require interview offices which may serve also as 
regular offices for residents in psychiatry if offices 
are not provided elsewhere. Some medical schools 
also provide offices similar to interview offices for 
staff psychiatrists, psychologists, and social work- 
ers in the psychiatric clinic, the number depending 
on the needs of the program. However, 1 or 2 
typical examination rooms should be available for 
medical examination of psychiatric patients. 

Interview offices may be arranged in pairs with 
one-way mirrors and audiocommunications so that 
a group of students or the instructor stationed in 
one room can observe and hear a patient being 
interviewed in the other. However, if monitoring 
or recording of patient interview sequences by 
television or cinecamera is contemplated, a room 
should be provided between each 2 student inter- 
view offices to accommodate the camera and opera- 
tor. Special consideration should be given to 
ventilation and to sound transmission. 

Observation-playrooms should be provided in 
the psychiatric clinic for evaluating children. 

A conference room seating 16 people should be 
provided with shelves for journals and other ref- 
erence material. A group therapy room, which 
may serve as a conference-classroom, should be 
available for teaching and group therapy. 

Otorhinolaryngology.—Examination rooms here 
do not require examination tables and dressing 
facilities. They require special examining chairs 
and may be smaller than those of the medical or 


surgical clinic, but should accommodate the same 
number of persons. 

Position of equipment is an important consider- 
ation in planning otorhinolaryngology examina- 
tion-treatment rooms. Special equipment for 
each such room includes a dental-type cuspidor 
with water supply and drain connections, suction 
and compressed air, electrocautery apparatus, ex- 
amining light, charting desk, a table for acces- 
sories, and a lavatory. Rooms with windows 
should be equipped with blackout facilities. One 
room equipped with couch, supply cabinets, and 
lavatory may be used as a patient recovery room 
and for tests and procedures when it is necessary 
for the patient to lie down. 

Audiometric procedures cannot be performed 
effectively in the usual examination-treatment 
room. For precise hearing tests and for research 
and investigation a relatively soundproof test 
room and an adjacent control room with sound- 
proof window between are required. The control 
room should be large enough to accommodate two 
persons. Office space for the audiologist, storage 
space for equipment, and a therapy room for the 
child undergoing treatment should be provided. 
If hearing aids are to be prescribed, testing and 
fitting space will be required. Space for a speech 
pathologist may be required. 

At least one and possibly several consultation 
offices for medical history interviewing and re- 
cording and patient consultation should be pro- 
vided. ‘The number will depend upon the number 
of students, usually small, assigned to the clinic 
at one time. 

Ophthalmology.—Among the examination facil- 
ities provided in ophthalmology clinics are refrac- 
tion rooms which require a special examining 
chair, and other equipment, such as a vision chart, 
examining light, trial lens, cabinet refractor, 
ophthalmoscope, tangent screen, and slit lamp. 
Because of the 20-foot distance to be maintained 
between chair and vision chart, refraction rooms 
should be at least 23 feet long. 

Another examination room required is a field- 
of-vision room, or perimetry testing room. 

Refractions and field examinations although im- 
portant are by no means representative of the 
entire clinical activity, and the extent to which 
the medical student may be required to engage in 
them will depend on the curriculum. In most situ- 
ations refractions are performed by the resident 
with little student participation. However, the 


student is usually required to take and record 
patients’ medical histories and perform certain 
gross examinations as part of the clinical experi- 
ence. Separate medical history rooms and exami- 
nation rooms may be required for this purpose. 
The number of such rooms is usually small since 
only a few students at a time are assigned to the 
ophthalmology clinic. 

In some diagnostic procedures or treatments 
such as ocular tension the patient will lie down, 
and a room equipped with a table or special chair 
designed for positioning the patient horizontally 
may be provided. Other items usually included 
are an eye operating light, adjustable stool, instru- 
ment cabinet, and lavatory. 

In some university hospitals, the ophthalmology 
clinic employs a full-time technician for corrective 
training of cross-eyed children. For such a pro- 
gram a separate orthoptics room is necessary. 

Some clinics have “eyeglass shops” of varying 
complexities for fitting and repair of glasses. 

Dentistry (31) —Teaching activities in the den- 
tal clinic are carried out in the patient-service 
areas or separate dental operatories. The largest 
of these is the section devoted to operative or 
restorative dentistry. The dental chairs are us- 
ually located in cubicles with low partitions to 
insure privacy and to maintain ease of supervision 
by the instructing staff. The diagnosis section 
requires chairs for oral examinations, screening, 
charting, and consultation. The radiology section 
adjoining the examining operatories must be pro- 
tected by lead lining with controls outside the 
rooms. A small darkroom and X-ray mounting 
and reading room are required. 

The prosthodontic section requires a dental 
processing laboratory accessible both to the 
prosthodontic and the operative chair positions. 

The oral surgery section, utilizing local anesthe- 
sia, includes a scrubup area, preparation area, and 
sterilization area. A small recovery room should 
be provided. A research laboratory may be lo- 
cated in this unit for clinical research by staff 
and for the instruction of dental students in clini- 
cal research techniques. 

Closed-circuit television is particularly useful 
for demonstration of dental procedures and the 
manifestations of disease in the oral cavity. One 
operatory should provide space for use of a 
portable television camera and lights. 

Conference rooms, locker rooms, and _ toilet 
rooms should be available for patients and staff. 
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Consultation Areas 


Review of each patient’s workup by a student 
while on the clinic requires the assignment of 
faculty and house staff members as instructors. 
The ratio of instructors to students is not uniform 
for all clinics. In general, 1 instructor to 2 stu- 
dents gives the instructor time to review each 
student’s findings, and call for consultation by 
available specialists if this is desired. Discus- 
sion between student and instructor should be 
conducted out of the patient’s hearing. For this 
purpose small consulation cubicles convenient to 
the examination rooms are appropriate. These 
may be used also for graduate students in the 
social or behavioral sciences to interview patients, 
or for a nursing instructor to confer with one of 
her student nurses. A ratio of 1 consultation area 
to each 4 examination rooms is usually accurate 
enough for a preliminary space estimate. 


Student Laboratories 


If the curriculum calls for laboratory tests to 
be preformed by medical students, laboratories 
equipped for selected laboratory work should be 
provided. The number will depend on how con- 
venient they are to examination rooms and the 
extent their use isemphasized. One or two labora- 
tories may suffice if clinics are contiguous. How- 
ever, if clinics are on different floors or are other- 
wise remote from each other, a laboratory may be 
required in each. Some medical schools have 
found it advantageous to provide small labora- 
tories in some clinics for the use of house officers 
and faculty members—particularly for the urol- 
ogy, hematology, and pediatric staffs. Whether 
these laboratories can serve as student laboratories 
will depend on hospital policy. 


Conference-Classrooms 


In addition to working with patients, the medi- 
cal student participates in conferences with his 
group and instructors. The group also attends 
lectures of the more formal classroom type pre- 
sented by the clinical staff. These conferences 
and lectures are an essential phase of the clinical 
instruction and occur-frequently in all clinics. 
They require a number of conference-classrooms 
convenient to the clinical area, 

These rooms are used also for group instruction 
of student nurses and for orientation of graduate 
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nurses. Ifa home-care program is provided these 
rooms may be used for coordination conferences. 
These rooms provide a setting which a member of 
the house staff, nurse, public health nurse, nutri- 
tionist, social worker, or volunteer can instruct 
patients in matters of health and hygiene. In 
specialty clinics emphasis may be placed on the 
disease process involved, and a discussion centered 
around the patient’s role in the management of 
his disease. 

The location and arrangement of the clinics may 
determine the number of conference-classrooms 
needed. If clinic units are adjacent and confer- 
ence-classrooms are convenient to all units allow- 
ing flexibility of use, 3 or 4 may suffice. However, 
if clinic units are widely separated, a conference- 
classroom should be available to each. Confer- 
ence-classrooms should not be assigned to a 
clinical department solely for its own use. 

Conference-classrooms should accommodate a 
student group of about 16 with space for demon- 
strating a patient. As a basis for preliminary 
space estimating an allowance of 10 square feet 
per student and 100 to 150 square feet for the 
patient demonstration space is adequate. Each 
should be provided with chairs, chalkboard, 
tackboard, projection screen, lavatory, X-ray film 
illuminator, shelves for reference books, and con- 
duit for future television circuits. 


Lockers for Students and House Officers 


Some authorities prefer to have individual 
lockers provided in each of the outpatient areas, 
based on their experience that a remote location 
for lockers discourages their use. However, if 
study cubicles with integral lockers are provided 
convenient to but not in the outpatient areas, 
locker rooms are not required on the clinics. 


Home Care 


Some university hospitals have instituted home- 
care programs for selected patients for whom 
treatment in their home environment is feasible. 
The hospital usually provides a range of coordi- 
nated services such as medical, social service, phys- 
ical therapy, and nursing. Some programs pro- 
vide housekeeping service and drugs and special 
equipment required. Some of the services may 
be provided through community participation. 

Office space for the administrative staff is re- 
quired in the hospital. 


Accommodation Housing 


Some university teaching hospitals find it ad- 
vantageous to have available motel-like accommo- 
dations nearby for the convenience of outpatients 
and their relatives or friends. Such accommoda- 
tions have particular significance for patients 


referred from a distance or for physically handi- 
capped patients and others for whom going home 
and returning during the interval between clinical 
appointments is not feasible. This housing is not 
to be confused with a hospital inpatient self-care 
or ambulatory unit. 


Emergency Service (22, 33) 


The emergency service receives, examines, and 
treats ambulatory and _ stretcher emergency 
patients and provides training and experience to 
undergraduate medical students, interns, residents, 
and nursing students. The size of the unit bears 
no relation to the size of the outpatient service nor 
to the size of the hospital but to the patient load 
it is required to accommodate. This can be pre- 
dicted only on the basis of statistical data for the 
area to be served. 

Unfortunately, the emergency service cannot be 
planned on the assumption that all cases will be 
true emergencies. Some hospitals find that more 
than half their emergency caseload consists of 
routine medical, surgical, pediatric, and obstetric 
problems, and less than 40 percent true emergen- 
cies, Since every patient must be examined 
promptly, screening and examination rooms are 
required. 

In a mass disaster, the emergency unit may be 
responsible for receiving, identifying, evaluating, 
and forwarding to treatment areas of the hospital 
a large number of emergency patients. Direct 
availability of the outpatient examination and 
treatment rooms to the emergency area is therefore 
important. Emergency examination rooms may 
be arranged in groups and provided with facilities 
so they can be opened into one or more large areas 
such as a surgical area, an orthopedic area, and a 
medical and obstetric-gynecologic area. An out- 
side “decontamination shower” adjacent to the 
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emergency entrance for use in case of a civilian or 
military nuclear accident may be considered. 

One medical examination room should be equip- 

ped with a treatment chair for ophthalmology and 
otorhinolaryngology cases. X-ray and laboratory 
facilities must be available either within the unit 
or convenient to it. History cubicles with space 
for 3 people may be provded in the examination 
area. 
The emergency unit should be located at grade 
level, accessible to pedestrian and vehicular traffic, 
with a separate entrance and reception area. Ele- 
ments to be considered in relation to the reception 
area are a receptionist’s desk which may function 
as a cashier facility; a waiting area and pediatrics 
alcove; an office for police officials, chaplains, and 
staff interviews; a quiet room; offices for any emer- 
gency service administrator or coordinator and his 
secretary depending on hospital policy; a social 
service office; and a nursing service supervisor’s 
office. The central medical record facilities of the 
hospital should be used for storage of emergency 
patient medical records. 

Rooms for short-term patient observation should 
be provided. A minimum of 8 on-call rooms for 
house staff, technicians, and medical students as- 
signed to night duty should be provided for as- 
signing male and female house officers or students. 

Table 39 gives areas for emergency service units 
for hospitals of 500 and 700 beds. 
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TABLE 39.—WNet areas for emergency service units for hypothetical hospitals of 500 and 700 beds } 


Type of facility 


Emergency entrance vistibule: 22 _ 222 22-22 2l eee ee 
Stretcher-wheelchair. alcovese_22- 222 =) -ee= ee = ee ee 
Reception ‘area... 55 55 ea ee eee ee 

Public toilets. > 2. 225 2a) ees Sy Se ee ayaa ee 
Reception and registration) desk=- = .- 2 ee eee eee 
Waiting room 3%: 2 ou > Deere ee eee ae eee ce ee 
Police’ and press room 222 eo eee et eee ee 
Qitiet ‘Trd0m 2 8) BE ee ee eee ee 
Social service’ office lepacueh es ais Bees taped fe bee alae 
Nursing service supervisor’s office__..-__-__---------------- 
Doctors-and. nurses stations: wae lee meee ees ee ee 
Screening TOOMS 2. 42 e2 ee ee se ae eee eee 
Hxamination TOOMS 222 sees 2s ae ee Se ek eee ree eee 
History’ cubicles £62335 $e pei Ok. Va ee ae 
Psychiatric isolationsroom 4 eee 2 eee ee ee 
Workroom. ies 28 i ee ee ee ee 
UGE y: POO Tie eee erro kh Ore eh ects oy en oe 
Doctors Laboratory soe cee ae tee ee gee 
Emergency operating roomsas!. 2-222 So eee eS Se 
Subutility ToOOmE £22 e ee se Pe a ee eee 
1-bed; observation Tooms esha 2s ae ote eee ee ee 
Multiple-bed observation rooms____..._-.--.._--_-------- 
Nourishment room 2222 == she eee ee eee ee See eat 
On-tall rooms. 2a.) eo. See nos eee eee ee ee eee 
Staff. lockers dnd toilets: chee. ee A ee eet ae re 
Storage. 2: phe ee cy Le CET: ee 


500 beds (50,000 700 beds (70,000 


visits) visits) 
Square feet 
At sa ENE 6, 930 8, 370 
ee Oe ee 200 200 
be ees 150 150 
Bipot. So che 350 400 
ie ree eae 80 80 
BE pie Said (3 persons) 250 | (38 persons) 250 
ft oe eee ae (25 persons) 400 | (35 persons) 560 
pes. «a Ap 200 200 
Lu Se ees 200 200 
oni ghee eden: 100 100 
Pe eS es sd A 120 120 
PI Sa 200 200 
5 ee ee (3 @ 80) 240 | (4 @ 80) 320 
a ee (12 @ 120) =1, 440 | (18 @ 120) 2, 160 
--. ees (3 @ 60) 180 | (4 @ 60) 240 
ae es pee ene 150 150 
a af ROE Se 130 130 
ate ee ee 120 120 
Dea Bis Sie ae 120 120 
 - eee (2 @ 300) 600 | (2 @ 300) 600 
«Seis 100 100 
jn ae RE (3 @ 130) 390 | (4 @ 130) 520 
ei bp Pe) OS (4 beds) 400 | (6 beds) 600 
BPE By oS. nl 60 60 
hana SOLE ee (3 @ 1380) 390 | (3 @ 1380) 390 
eee 260 300 
is wells eens 100 100 


1 The visits shown are based on annual emergency patient census of approximately 50,000 and 70,000 visits per year 
with approximately }4 of the patients arriving on Saturday and Sunday. 


2 Space for shower and toilet facilities included. 
3 Hach on-call room has connecting toilet. 


Radiology 


Radiology is the specialty of medicine which 
deals with the use of X-rays and radioactive iso- 
topes in the diagnosis, treatment, and investigation 
of disease. Radiologists require highly specialized 
and expensive appartus and instrumentation. In 
turn, special training and control of the personnel 
and special supervision of the facilities used are 
required to protect patients and personnel from 
the potentially harmful effects of radiant energy. 
For these reasons, it is advisable that all radiologic 
equipment and material be located in 1 depart- 
mental area. Virtually all patients coming to a 
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teaching hospital require X-ray services, and the 
radiologic facility should be located in the hospital 
and planned for expansion. The design of the de- 
partment demands careful consideration of the 
impact of teaching and research and the increase 
in patient examinations which at the present time 
are doubling every 8 years. | 

The relation of the department of radiology to 
other elements of the hospital is extremely im- 
portant. From the outpatient department come 
patients who require X-rays which must be seen by 
the physician caring for the patient on the day the 


films are made. From the inpatient floors, patients 
come by wheelchair, bed, and stretcher for radio- 
logic services of varying complexity. From the 
X-ray department, portable machines must be sent 
to the patient floors or the emergency room to make 
films of patients who cannot be moved. In the 
operating room, X-rays are required in the course 
of actual operations, particularly in neurosurgery 
and orthopedics. From the hospital’s emergency 
facility, critically ill patients come who urgently 
require X-ray diagnosis. Thus, traffic to and from 
X-ray department is heavy and complicated and 
ealls for thoughtful planning with corridors of 
greater than usual width. 

Teaching responsibilities include programs not 
only for medical students, residents, interns, and 
X-ray technicians, but also for graduate students. 
Research is conducted in the diagnostic, thera- 
peutic, and nuclear medicine facilities of the de- 
partment. The large proportion of complicated 
cases requires more films per patient and increases 
the number of diagnostic procedures and radiation 
treatments. An additional significant factor is in 
the large number of outpatients. 


TEACHING PROGRAMS 


Medical Students 


Staff members give lectures to the first- and sec- 
ond-year medical students on the basic concepts of 
X-ray diagnosis and the radiographic appearance 
of normal and pathologic anatomy. The third- 
and fourth-year medical students attend radiologic 
conferences held with the clinical departments of 
the hospital. Lectures on physical principles and 
effects of radiation on living matter are conducted 
with emphasis on therapy, radioisotope proce- 
dures, radiation hazards, and radiation protection. 


Residents and Interns 


The staff of the radiology department usually 
conducts a residency program for physicians in- 
terested in becoming radiologists. This program 
includes participation in diagnostic and thera- 
peutic procedures and attendance at staff confer- 
ences and consultations. Interns may also be given 
training in radiology. 


Graduate Students 


The radiotherapy and nuclear medicine staff 
may conduct research and give lectures and labo- 
ratory demonstrations in radiobiology, radiation 
physics, and health physics to graduate students. 
The activities related to nuclear medicine may be 
conducted in departments other than radiology. 


X-Ray Technologists 


A school of X-ray technology may be conducted 
by the radiology department of a teaching hospital. 
The curriculum includes lectures on basic physics 
and experience with patients, operation of diag- 
nostic and radiation therapy equipment, radiation 
protection, and film processing. All procedures 
are performed under supervision of the depart- 
ment of radiology staff. 


FACILITIES 


Departmental Offices 


Departmental offices for the director and his staff 
may be planned as part of the radiology unit or 
may be contiguous to it in the clinical science 
areas of the medical school. 


Diagnostic X-Ray 


The increased volume of patient examinations 
requires more rooms than in a community hospital 
in which to carry out the usual diagnostic 
procedures. 

Special procedures rooms.—Procedures such as 
angiocardiography and neuroradiography are 
more frequently performed in teaching hospitals 
and require rooms in addition to those used for 
routine procedures. Two or more rooms should 
be designed to provide adequate space to oper- 
ate the more specialized equipment and for addi- 
tional personnel needed to perform these proce- 
dures. Facilities for scrubup are required since 
many of these procedures are done aseptically. 
These rooms may be used for routine procedures 
when not required for special procedures. One or 
more rooms are also required for use of remote 
television and cinefluoroscopy. 

Facilities for performing cardiopulmonary and 
cardiac catheterization procedures are located in 
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or adjacent to the radiology department. These 
include diagnostic and testing areas, sterile pro- 
cedure rooms, laboratory, and instrument and sup- 
ply storage. 

Film processing.—Facilities for film processing 
should be designed for use of the rapid processing 
equipment in which the film is automatically re- 
leased from the darkroom dry and ready to read. 
Film sorting, film filing, and viewing rooms should 
be adjacent to the darkroom so that films may be 
read immediately. Small automatic or hand proc- 
essing equipment should be provided to handle 
emergency films to avoid using the large auto- 
matic equipment for emergency work and in case 
of breakdown of the large equipment. 

Viewing.—Small viewing rooms or cubicles 
should be provided for the staff. In addition, 
a larger viewing room is necessary to accommodate 
the patient’s physician, the resident, the intern, 
and medical students assigned to the patient when 
his film is discussed with the radiologist. As 
many as 3 or 4 groups of 8 or 9 people may be in- 
volved simultaneously in conferences in this room. 
Some radiologists believe this room should be of 
sufficient size to permit the viewing of all films 
processed in a single day. Special film-viewing 
equipment is required. This method of viewing 
is considered a more effective utilization of films 
as a teaching tool. 

Film filing and storage.—A room for active film 
files and teaching films should be located adjacent 
to the film-viewing room. The range of the num- 
ber of film envelopes which can be filed in a linear 
foot of shelf space is 50-80. 

Since patient’s films for legal reasons must be 
kept on file for as long as 7 years in some States, 
it is essential that sufficient additional space be 
provided for storage of inactive film. An early 
determination of the type of files to be used, and 
the extent of microfilming, is essential in estimat- 
ing the space required. 

Library.—A_ departmental library for films and 
books for residents and students adjacent to 
the film-filing area is conducive to review of films 
and better control of teaching films. 

Research.—At least one room should be pro- 
vided for research and development of new diag- 
nostic procedures and technical improvement of 
equipment. Research in the fields of electronics 
and physics as they apply to diagnostic radiogra- 
phy requires additional space which need not be in 
the hospital. Provision should be made for re- 
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search laboratory space for radiation biology, 
radiation physics, and radiochemistry where ani- 
mal facilities are available. 


Radiation Therapy 


A significant number of patients are given radia- 
tion therapy and more different types of radiation 
therapy are usually available to patients in a teach- 
ing hospital. The source of radiation may be ex- 
ternal, internal by implantation, or by injection 
of radioactive material. . 

Equipment used may include (1) X-ray therapy 
in the form of deep therapy (250 to 300 kv) or 
superficial therapy (100 to 140 kv); (2) high 
voltage equipment such as the Van de Graaf, beta- 
tron, and other kinds of accelerators; (3) radium 
and other isotopes (plaques or needles) ; and (4) 
teletherapy which may be rotational (cobalt or 
cesium). Individual rooms must be provided for 
each of the above types of equipment. It may be 
necessary to provide an operating-type room for 
implantation or application of radium or radio- 
active isotopes unless a surgical operating room is 
used. The design and radiation protection re- 
quirements will vary with each room depending on 
the type of equipment and therapy used. 

A room large enough for 4-6 people to enable 
the physicist, radiologist, residents, and students 
to work together on patient treatment planning 
should be provided. Patient examination rooms 
should be provided. 

The use of TV for observation instead of heavy 
density lead-glassed windows may be desirable in 
the supervoltage rooms. 


Nuclear Medicine 


The use of radioisotopes in diagnosis and treat- 
ment of patients is a rapidly changing and expand- 
ing field. When nuclear medicine such as radio- 
biology, radiation physics, and health physics is 
included in a teaching curriculum, provision 
should be made for patient examination rooms, 
counting or scanning rooms for measuring the 
radioisotope uptake in patients, a laboratory with 
special hoods for preparation of radioisotopes to 
be used on the patient, and an isotope room. 

If only 1 radioisotope laboratory is to be pro- 
vided, it should be located centrally and accessible 
to the basic science departments. 


A radioisotope receiving, storage, and holding 
room may be required. This room should have a 
ventilating hood, a counter, and shelving. <A ves- 
tibule with self-closing doors opening out, a deluge 
shower, and space for low file cabinets with work 
counter should be provided. The installation of 
this facility, preferably on a grade-level floor, 
should be in accordance with the rules and regula- 
tions of the Atomic Energy Commission and/or 
the State health department. 

Prior to final disposal, radioactive isotope waste 
must be stored until a proper level of decay has 
been reached. Disposal procedures must be in 
accordance with the rules and regulations of the 
Atomic Energy Commission and/or the State 
health department. 

A laboratory is required for teaching techniques 
and instrumentation to residents, graduate stu- 
dents, and technicians in nuclear medicine. This 
room could be in the clinical departmental facili- 
ties. A room for whole-body counting, which re- 
quires equipment weighing up to 50 tons, may be 
needed. Structural provisions must be made for 
this equipment, which is usually located at ground 
level. 


Conference-Classrooms 


A conference-classroom to accommodate 15-20 
people is required for lectures and consultation. 
This room would be utilized for lectures to X-ray 
technicians, residents, house staff, graduate stu- 
dents, and medical students. It should be 
equipped with movable chairs, chalkboard, tack- 
board, and film illuminators. A lectern with a 


light, a projection screen, and a table may also be 
required. 

The radiation therapy and nuclear medicine 
staff will require a similar room of equal capacity 
within their own area if the above room is inacces- 
ible. This room may serve for multidiscipline 
conferences of the tumor clinic. 

A larger general-purpose conference room with 
a capacity for 40-60 people should be available for 
radiologic conferences with the medical staff. 
Third- and fourth-year medical students may also 
attend these conferences. Provision should be 
made for viewing remote TV fluoroscopy, cinera- 
diography, and closed-TV presentations for edu- 
cational purposes. Film illuminators are needed 
for films used in the presentation of cases at staff 
conferences. 


Research Laboratories 


Research deals principally with the biological 
effects of radiant energy and with improvement in 
the application of radiant energy to diagnosis and 
treatment. Therefore, facilities for these activi- 
ties should be provided. A remote location of a 
clinical radiologic research facility would require 
costly duplication of equipment. Animals, how- 
ever, are best housed in the central animal-care 
facilities. In some situations research labora- 
tories and offices for the department head and 
staff may be located with other clinical depart- 
ment facilities rather than in the hospital. 

Table 40 gives the areas for radiology depart- 
ments for hospitals of 500 and 700 beds. 


TABLE 40.—Net areas for radiology departments for hypothetical hospitals of 500 and 700 beds 





Type of facility 


RCE ine ac oa ean ete 
Re SOINCD LG, Sot ee en ee 
Postdoctoral fellow’s office__------------------------ 
Departmental laboratory --------------------------- 


500 beds | 700 beds 


Square feet 


eabtte tence 25, 140 32, 780 
neces 1, 060 1, 060 
Re 150 150 
tis a aoe ge 100 100 
ae Th eae 200 200 


610 610 


TABLE 40.—Net areas for radiology departments for hypothetical hospitals of 500 and 700 beds—Continued 


500 beds 


Type of facility 


Diagnostic X-ray: 


Total... =o be So RL Ds Ee a oo ree et 

Waiting, reception desk, clerical and control area_____--_---------- 

Stretcher walting2s 2 Roos see a Se ee ee, Se ee eee 

Chief's office..-'2¢ Veit season ee 

Secretary's: office 2 Stents eet bie t BoP eee 2 oe (2 @ 100) 

Staff, offices... 12. 522 ee ee (7 @ 120) 

Residents’ cubicles ___ wo: tana ee eee ee ban ee (6 @ 75) 

Chief technician's office. 2-5 .2- enn oe cee te ee = eee re 

Conference-classroom== 2 saeersu SHlS LOC el. (20 persons) 

Clinical staff ;conferetibe room. se sspeespies Eo ho shee 5: SU eee (40 persons) 

Film-viewing cubicles. 2 oo Bah pie ae lo (6 @ 50) 

Film-Viewing TOOMS. (obs ne) > op eae ow eon a= 5 eee 

Automatic film=processing lar esiSee = seers = rare eee ee ee 

Film file room; active; actives een i Seb Ue wk ee ee ee 

Film bbrary Ss 226 2 ee ee en a ae 

Radiographio rooms. o2i8. -a44- Sas rob eeee = son ake eee ee (2 @ 270) 
Control 2. pecans Beh eat a eS ote re ae te ee rr (2 @ 30) 
Dresaitig> 2% Screen Se 2 nae or eet ate es (4 @ 20) 

Radiographic-fluorostepie roomie tags oor fosters. se (6 @ 325) 
Control 28 2220 pam ie Sey e Sor eae be eet Si ae Oe ee (6 @ 30) 
Toilet. 2.2 Joust Li De ie ie oe te Se + a ee (6 @ 25) 
TOT SSE bso es as Saale Se vl tee od it cs Sa tw a (12 @ 20) 
Barium preparation__---- SEU AR DUG Bots eee ee 

Special procedures rO0mSz cam ope yews Jeupee te = + eee (2 @ 325) 
Controls . oa aeuatAcean aster poe eo se tea pe ake we eee (2 @ 30) 
Remote LV and’ cineradiopriphyos 5]. .- 26). eee ee ee 

Male stail toilets]. of. Joc 22 ee aes Soa 8s eee... eee 

Female staff: toilets si evioe ahaa. 228 shee see tet gee: 

Men’slocker,reom, and joilets% 22.23 ~~ Fw steno os Pe a (10 persons) 

Women’s locker room and toilets. 2-20 5 ee ee (50 persons) 

DLOPage. a cee ce eee ate ee ees on ee ne ee. oe 

Janitor’s facilityle! 226 Sees! AAIPREE ROSELLE RaaT os eee Eee eee 


Radiation therapy: 


Totalcv. 24. Se eee eee etais a a es Sea ee a eee eee ee 
Waiting, reception-and controbarcas:-.. 240.200 9-.o-.eee cee ane 
Stretcher: waitiige lice 21> Se aSe ee ee, ee 
Chief's officeshs wal See c2 We Se ee Soe ame ene een cm te rer es eee ee 
Staif wiitete.. 2.2 is - WSO 8 oS ees oe ee eee (3 @ 120) 
Hecretaryes OU CB ks cect alta ape ree a eee ne ae ee (2 @ 100) 
Records and statistics 222s. ee Be See ee eee ree ee re 
Clerical stati ss: = Sed Se ee a ee ee eee SS eee ee 
Résidents’/eubidles. 0.0.. i5- bi Sed Aer ee eee ee (4 @ 75) 
Oonference-olassroomnds de sotee eek e c4ckcs haw sns Lee Ree ee eee (20 persons) 
Treatment. plannting.7 00M scjenemndcine tk do odin bon Ss. Sees ees 
Examination TOOMS ce oe ee oe ee See eee oe ep Da (6 @ 110) 
Dtility toom 252 cee ae Soe ea Ce ale sale ae ae ae 
Therapy TOOMBS sc. bbe tt sea a eee ee Oe Bees ate ee eee (6 @ 250) 
Patients’ rest rooms 2 2... See ahs ee ee eo (4 @ 80) 
Dressing sc. 2b eS ee See eee (8 @ 20) 
LOU 6tS 22-28 pts SI eo ee ee te es Tc (4 @ 25) 
Radium storage, 2445... cee cae. tee ee en > <temeeeieenere 
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11, 


1, 


700 beds 


Square feet 


850 


400 
150 
150 
200 
840 
450 

90 
400 
800 
300 
600 
750 
200 
300 
540 

60 

80 
950 
180 
150 
240 


650 

60 
330 
130 
100 
140 
450 
100 

30 


210 


300 
150 
150 
360 
200 
250 
300 
300 
400 
120 
660 
160 
500 
320 
160 
100 

50 


(3 @ 100) 


(9 @ 120) 


(8 @ 75) 


(30 persons) 
(60 persons) 


(8 @ 50) 


(4 @ 270) 
(4 @ 30) 
(8 @ 20) 
(8 @ 325) 
(8 @ 30) 
(8 @ 25) 
(16 @ 20) 


(2 @ 325) 
(2 @ 30) 
(2 @ 325) 


(15 persons) 
(60 persons) 


(5 @ 120) 
(3 @ 100) 


(5 @ 75) 


(30 persons) 


(8 @ 110) 


(8 @ 250) 
(6 @ 80) 
(10 @ 20) 
(6 @ 25) 


16, 


1, 


1, 


050 


600 
300 
150 
300 
080 
600 

90 
600 
200 
400 
800 
750 
600 
300 
080 
120 
160 
600 
240 
200 
320 

30 
650 


650 
160 
130 
200 
550 
100 

30 


150 


400 
200 
150 
600 
300 
350 
400 
380 
600 
120 
880 
160 
000 
480 
200 
150 

50 


TABLE 40,—Net areas for radiology departments for hypothetical hospitals of 500 and 700 beds—Continued 





Type of facility 


Radiation therapy—Continued 


iPationnsproccdure TOOM o-oo 
ie MOMINIDLAtOry—_-..-.-- 2.2 a ee eee 
ements Lee. eS 
COIS EG See ne oe oe 2S 


Nuclear medicine: 


any Mm ee a ee 


Weeinimpeanarecepuonist.. $2200.22 2.2 ko 
ST Se ie a Oe a ee | 
Scerctamus Oni cemett 12 fytyy _ one cps es uch te hoes 
Wanroremec classrooms. 22.05 2. 2 te ee 
ESSEC CRED ER NUCTAY 270%) 01s eee eS 
HamontEcoumiuma TOO: 2.5.20 2-22.22 ee L$ KK 
aigimeleveltaAnoOravory se: --) 2-2 e ot AEE oe 
Wowelevermamoraborys a. 2 S22 fo. ae se _e 
VeSOeneare WUT. he ye BS So 2 eg a 
feguopeawaspeistorages o_o 22 2) Leak ese 
SEI Spt RPO Te gk ie a ee ee 
MIUEEERCMNGY sc So on een een 


Cardiopulmonary: 


iaritol mnt aiees hte See ic ke he ba ES ek 


Petey oa ne ee = 
Oy coe a pected chet gly aM SERIE I Se A 


emyonmoreerubup rooms... .---_-_- ss. -4------= 
Pulkaonary function testing. ...------~.--+-+-+---- 


Common-use facilities: 


Recscaneneiaboratories. 2c 22 See SLE see. 
Ted ye, eT, ak mn i ee 
Bohl wmenet ok ee a ee ee 
pupae! Heygtc Le eS aaa aaa Se ae ata Rese ee eee 











500 beds 700 beds 

Square feet 
er ae See 200 200 
ae ee 400 400 
suey er tel 100 100 
Pa Phas ie) S Se 30 30 
5 Lees 2, 960 4, 060 
Lee re 200 300 
te es (3 @ 120) 360 | (5 @ 120) 600 
ee eh ae (2 @ 100) 200 | (8 @ 100) 300 
ff Alanis WE Re (15 persons) 300 | (20 persons) 400 
Se ee (3 @ 110) 330 | (5 @ 110) 550 
Loatetee eo (3 @ 110) 330 | (5 @ 110) 550 
OE ats es 400 400 
pid Bada! 25s ase 400 400 
ahh yy. Vike 60 80 
ees ne 50 50 
BES Nee 300 400 
Bh spe. Sih SA 30 30 
pee et PO eS 1, 570 1, 570 
2) Ly Lae Me 330 330 
MS int. fe ae 30 30 
Le ees 500 500 
= ee ere 250 250 
+ dyes Sea Seca 100 100 

160 160 


200 200 








thoes veges 1, 490 1, 890 
eee (3 @ 200) 600 | (5 @ 200) 1, 000 
ee 280 280 
MND = eee 200 200 

410 410 





Clinical Diagnostic Laboratories 


The planning of the clinical pathology diag- 
nostic laboratories in a teaching hospital differs 
from that of a nonteaching hospital because of the 
variety of teaching programs, more research, a 
greater variety of tests, and an increase of as much 
as 100 percent in the volume of laboratory tests. 
A teaching hospital has more patients who are 


critically ill and who require more freqent labora- 
tory tests, and many patients with undiagnosed ill- 
nesses who require extensive laboratory studies 
and more accurate quantitation of data. 

Since the volume of work in all these sections 
is expected to continue to increase—the present 
rate is about 10 percent per year—the importance 
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of locating the clinical diagnostic laboratories in 
an area of the hospital which permits expansion 
should be emphasized. 

An understanding of the functional relationship 
between the various laboratory areas is a primary 
consideration in planning a teaching hospital since 
the educational programs and research become an 
integral part of the clinical laboratories and must 
be coordinated with the patient-service activities. 
All areas should be planned for flexibility and 
expansion. 

Requirements for student and staff laboratories 
on the patient-care unit are discussed in the section 
on patient-care units. 


TEACHING PROGRAMS 


Medical Students 


The professional staff as faculty members give 
lectures to the second-year medical students on the 
use of clinical laboratory procedures as diagnostic 
tools. These classes are usually held in class- 
rooms in the basic science facility. Informal 
teaching to third- and fourth-year medical stu- 
dents is done on the wards in conference- 
classrooms 


Residents 


The staff of the clinical diagnostic laboratories 
are responsible for that part of the pathology 
residency program pertaining to clinical path- 
ology. Residents rotate through the major lab- 
oratory sections of the clinical laboratories, such 
as hematology, blood bank, chemistry, and micro- 
biology. A workspace (office) approximately 120 
square feet in area equipped with a desk, chair, 
bookcase, file cabinet, laboratory workbench, and 
stool should be provided in these sections for 
residents. 


Medical Technologists 


Provisions for a curriculum in medical tech- 
nology should be considered. The curriculum in- 
cludes lectures and demonstrations by the 
laboratory staff. The students obtain their prac- 
tical experience by rotating through the var- 
ious laboratory units on a planned schedule. 
Some schools may prefer to provide special teach- 
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ing laboratories for beginning students. More ad- 
vanced students may be assigned in the general 
laboratories. In this case, additional space may 
be required. 


FACILITIES 


Laboratory Areas 


Administration.—The administrative area 
should include facilities for the administrative di- 
rector and his secretary and clerical personnel and 
reception and waiting space for patients. The 
space requirements for data-processing equipment 
in this area will vary according to the method of 
collection, storage, and retrieval of the laboratory 
data. Since methodology and equipment are 
rapidly changing, the department should know the 
system to be established in the university so that 
the clinical laboratory will have adequate space 
for the equipment required for the service. The 
large number of laboratory personnel employed 
in teaching hospitals requires that provisions be 
made for lounge and locker room facilities. 

Technical.—The clinical diagnostic laboratory 
area is divided into various sections according to 
the type of laboratory procedure performed. 
They are usually identified as hematology, chem- 
istry, and microbiology, which includes bacteri- 
ology, serology, parasitology, mycology, and 
virology. The virology unit may be used for 
tissue culture and virus isolation requiring special 
equipment and may be located in the basic science 
facilities. | 

The blood bank and transfusion service is lo- 
cated in a separate area easily accessible to the 
public and to the hospital areas it serves. <A pull- 
man-type kitchen with refrigerator is provided for 
nourishment for the donors. 

Office and research laboratory space for the 
heads of the various sections may be provided 
within the unit for which they are responsible. 
The supervision of these may be decentralized so 
that the members of the departments of medicine, 
biochemistry, or microbiology are responsible for 
the operation of the hematology, clinical chem- 
istry, and microbiology sections of the clinical 
laboratory. In any event, office and research 
space should be provided in the hospital diagnostic 
laboratories or in the clinical department space. 


The application of automation to clinical lab- 
oratory procedures is making considerable pro- 
gress, resulting in increased productivity and 
more rapid reporting, freeing personnel for other 
work, and freeing space for new procedures. The 
teaching hospital has pioneered in the develop- 
ment and application of these methods. In hema- 
tology it is used in the counting and sizing of cells. 
Several of the more common chemical procedures 
also have been successfully automated. Micro- 
biologic procedures appear to have the least adapt- 
ability to this type of mechanization. 
Automatic pipettes and tissue-processing equip- 
ment have been in use for some time. The intro- 
duction of automated procedures in the clinical 
laboratories will be major consideration in the de- 
termination of space requirements especially in the 
teaching hospital. 

Facilities for performing tests, such as basal 
metabolism, electrocardiograms, electromyograms, 
and electroencephalograms are often provided in 
rooms adjacent to the clinical diagnostic 
laboratories. 

Some of the medical staff will probably special- 
ize in metabolic, pulmonary, cardiac, and neuro- 
logic diseases, which will result in an increased 
number of requests for the physiologic procedures 
related to their specialty. Under these circum- 
stances they prefer to do these tests with their own 
technicians and equipment in facilities provided 
near their clinical areas. 


Auxiliary Service Units 


Auxiliary service units, such as glass washing, 
sterilizing, and media preparation unless pro- 
vided in microbiology (see page 72), should be 
located as close to the technical units they serve as 
possible to provide a smooth flow of material to 
and from the units. The amount of space is re- 
lated to the workload and the number of personnel 
required to handle it. More and more disposable 
equipment is being used, so careful consideration 
should be given to the glass washing and steriliz- 
ing equipment requirement, as their size may be 
considerably reduced if the present trend con- 
tinues. Storage provisions for chemicals, glass- 
ware, and apparatus are more complicated in 
teaching hospitals because of the larger volume 
and specialized nature of these items. Most of the 


items must be stored in the immediate area, for effi- 
cient operation. This is particularly true in the 
research laboratories. Common glassware such as 
pipettes, beakers, and cylinders are used in greater 
volume and, therefore, provisions should be made 
for a large central storeroom where the bulk of the 
supply is kept and requested as needed. This is 
also true for storage of chemicals. 


Animal Holding Rooms 


Small animals used for diagnostic tests may be 
housed adjacent to the clinical diagnostic labora- 
tories, but they are best kept in special facilities 
designed for this purpose in the basic science 
facility. 


Utility Services 


The increasing use of equipment requiring 
electrical power for its operation should be antici- 
pated in teaching hospitals. Many of the instru- 
ments used are sensitive to voltage variation and 
care should be taken to assure that constant volt- 
age is provided to the clinical laboratory area and 
that all outlets are properly grounded. Because 
types of equipment vary, flexibility of the current 
characteristics and location of the electric-power 
outlets are primary considerations. The need for 
complete flexibility of clinical laboratory facilities 
in a teaching hospital is of considerable impor- 
tance, and provision should be made for water, 
waste, gas, vacuum, distilled water, and com- 
pressed-air lines in all areas, particularly research 
areas, since program changes often convert an 
office or storage room into a laboratory. 


Conference-Classroom 


The medical technology training program re- 
quires a room within the laboratory area large 
enough to accommodate 25-30 people for lec- 
tures and demonstrations. The room should be 
equipped with a lectern with a light, table, chalk- 
board, projection screen, and movable chairs with 
writing arms. A small laboratory workbench 
with electric, gas, air, and vacuum outlets and a 
sink with running water may be needed, depend- 
ing on the type of demonstration. 
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Morgue and Autopsy 


Guidelines for planning these facilities are 
If the basic science facilities are not contiguous _—_ given in the section on Department of Pathology, 

to the hospital, morgue and autospy facilities _ p. 76. 

should be located in the hospital to avoid trans- Table 41 gives areas for clinical diagnostic 

porting the body from one building to another. laboratories for hospitals of 500 and 700 beds. 


TaBLe 41.—WNet areas for clinical pathology diagnostic laboratories for hypothetical hospitals of 500 and 700 beds 


500 beds 700 beds 
Type of facility 


Square feet 





Totals ovens ose tke hag eee ee aad ee eae 19, 820 25, 380 


Total. Yu. .0. Se ooo eae 1 ee oe ee ae a ee 2, 980 4, 050 
Waiting, reception desk, record files and clerical area___.-_-------- 500 800 
Director’s office _. .acloce sonisg es oe cena habe wanes ss =e eee eee 150 150 
Necretary’s OMee. 5 cewek eee eae eee ee ee et eee 100 100 
Associate director's office_ Deb SU eSMEE Ue (OPER ole eee (2 @ 120) 240 | (3 @ 120) 360 
Secretary's olicen cies 4 eos She as ae Ses oe ee (2 @ 100) 200 | (3 @ 100) 300 
Resident's offices #225 ns ota tee he ors Oni a on ee ee 120 | (2 @ 120) 240 
School.of-médical technology, office ia. hs ae... See ep eee 120 120 
Data processing 12 i 22 see — se 6 ee eae eget a ae ee ey ; 3 ee 
Office'supply closet 222501 Sits. Se) Oi SeEn See een ee 40 50 
Gonferense-classrO0m).o 2d laced: ok repens eee wide aaa aoe (30 persons) 600 | (30 persons) 600 
Blood specimen booths..-2- ~~ se eh ee eee eee (5 @ 40) 200 | (7 @ 40) 280 
Urine specimen toilets... 2.2. ois too eee (5 @ 30) 150 | (7 @ 30) 210 
EKG) BG, and" BME rooms Sart Gee tite tt) Se oe ee (3 @ 120) 360 | (5 @ 120) 600 
Male staff toiletst 224 -) gy Ae eee oe Bae ee eae oS Ses eee 100 130 
Hemaleistait oiletes<-& 2 22 eens tee ee ee oe ee eee 70 80 
Janitor’s facilitycsce. 2 ieee oer Se ea Se 30 30 

Technical facilities: 

Total cchkpiee cdl. Stipe teeta. pe ee oo. te eee 14, 530 17, 780 

Chemistry: 
Routine proceduressse 2 32. Son) SA eae - eee ee 1, 300 1, 500 
Spéecialuwtzs «SP ts. eee eC eee ee Lee <6 Boe ee (4 @ 200) 800 | (6 @ 200) 1, 200 
Tozicologyiert. 22h She ee A ns eee 400 500 
Solution preparation. rOOM 2a... -- seeencnebiete = atm eee eee ewe 300 400 
Balance rooms. icy es 352-) ee ee ee 150 200 
Instrumentation és: 545222) hee stee oem 2b -~  eheeeos 400 500 
Chief's office ‘and ‘clerki U2 22. sae tn Seer eae eee 200 200 
Resident's OMG: souk wate ade ek cs ee ne eee ee eee 120 120 
Graduate-student"iaboratory . fe... — Wee ee ee 200 200 
StorageyP rll _ Mt Slee A SO. ee 100 100 
Microbiology: 
Bacteriglopy eet. oo la a eae eee anes eee Rane cee ae 1, 000 1, 200 
Mycology and tuberculosis. . 3. o2een 2s. ae eee eee eee eee 200 200 
Special we cri loc kei ol eee es ee eee eae ce ee ee eee (2 @ 200) 400 | (3 @ 200) 600 
Parasitolovyet 282 2 ee a A eee 2 ee Sore 300 300 
Vir ologysicnes al RS cero ic Bip. cena epte pele ee eRe he of ea rae 400 600 
ROONEY iste a Al ee a te dayne Cpe Resi te 400 400 
Culture Media preparation Cyoeet..- cacce sts coats eet weeeee 300 400 
Chief's ‘office and ‘Slérk 202 2240 (209 Gis ae. po ae Se 200 200 


See footnote at end of table. 
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TABLE 41.—Net areas for clinical pathology diagnostic laboratories for hypothetical hospitals of 500 and 700 beds—Con. 
eee ee EE i One BY Oia Tl OO As) 2) GATES 








500 beds 700 beds 
Type of facility jay 
Square feet 
Technical facilities—Continued 
Microbiology—Continued 
Beemremenrrcntnon? t,o ee EN Fil) Gls eB 120 120 
ereauato-student laboratory... 220 /Usel i eee le 200 200 
ern. bs eo he am! A deme ee 100 100 
Hematology: 
MEINEM COAN IPERS Na mE ei ee 1, 000 1, 200 
PRC ETOTNOIOU a tn ee (2 @ 200) 200 200 
remeron lees bE A ee Be eee (2 @ 200) 400 | (8 @ 200) 600 
a oh CO) aR ER 0 ed RR Se 120 120 
Graduatve-student laboratory... 22... 22442... 2.2 _! 120 120 
i) TEE re ae a ce ee ee eee 100 100 
Clinical microscopy: 
TC ee en oe eee ee ee Se see 600 800 
Peeerrratioermind clerk 9. 1 1 Oo RO eat oe 200 200 
Praduate-student laboratory... 22200 1 been JL ale 200 200 
os. Bh eee ei 2 eee 100 100 
PEE OMMCT Vere A eee le gg ee 30 30 
Blood bank and transfusion service: 
rl ae SR eR ag tl ph IR a 300 400 
nnnnunerees trtu lie Oe Bl Da eee) eS At 200 200 
Control area, secretary, clerks, files. _.............-..---..--- 600 800 
PinecranigexomMination. i. <2. Litto oo te oo Sat ees eee 200 | (2 @ 200) 400 
OLE Inia er eee eee es eee eee 250 350 
Pen rOLAP Cran IN abChiNg - ee ee eo eee ae 500 600 
MO mCONCOCUION Mme ce sercere s 2) 1) a AtWE LRO A abe eo) Se ee 600 700 
Caer SY. AIOE VIS. ir 2 Epi 200 200 
“2 op PREAH NEVES TROYON A ea A Seg OE SS os pepe yee yee ae 300 | 400 
Pere EO CesSI Ne. A eee fe te ee ee 300 400 
NE gee Be ts ay ek ee 200 200 
eee TORU TCCE EN Ge oe ee eo a = ee 120 120 
isracuate-student laboratory -.-.-----22 2 lll teks 200 200 
muamenemereeree 6! aod. 2a, Olde... ieee 100 100 
Auxiliary facilities: 

a i ah Se a Ra i Nee oe er At 2 2,310 3, 350 
eee Ard sterilizing. 022 22y 22. Le. .----2-22--2 282 800 1, 000 
amenracremrbny nisi 026/99) b> or gee oe See =o 400 600 
SF ia eerie pe oe a Ue eee 500 800 
“Wh Sch LS kere Teyoeal mil 5 aa a ier a Ee ae eee (10 persons) 140 | (15 persons) 200 
Female lounge and locker room------.-------------------------- (50 persons) 470 | (90 persons) 750 








1 Optional. 
Surgical Suite 


The department of surgery in a teaching hos- ing and recording and pressurizing devices for 
pital usually includes most of the surgical patient care. Other electronic equipment and 
specialities, not only for the benefit of the com- laboratory facilities may well be considered to fur- 
munity, but for educational purposes as well. ther clinical research. 

Some surgical procedures require special op- Wide variation exists in the number and size 
erating rooms and a variety of electronic monitor- of educational programs in the surgical suite be- 
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cause of differences in curriculum and the instruc- 
tion of graduate personnel in new or specialized 
techniques. Teaching programs require such 
facilities as a conference-classroom, an instructor’s 
office, and student lockers. 

The facilities for education and research have 
a significant effect on the size and complexity of a 
surgical suite and emphasize the importance of 
initial programing and planning, 


TRAFFIC CONTROL 


The importance of functional arrangement and 
adequate corridor space cannot be overemphasized. 
A large number of patients, house staff, visiting 
staff, operating-room personnel, medical students, 
and technicians may be in the surgical suite at one 
time, and there is need for area zoning to control 
traffic and reduce the possibility of cross-infection. 
The operating-room area should be separated 
from other areas by a buffer or interchange zone. 

An ambulant surgical unit located within or 
adjacent to the surgical suite requires special con- 
sideration in traffic control as it serves both in- 
patients and outpatients. Connecting corridors 
from major surgery to ambulant surgery should 
be restricted to surgical personnel and should 
have the same degree of cleanliness as corridors 
leading to operating rooms. 

A control center similar to a nurses’ station 
should be provided to control traffic and perform 
administrative functions, located, if possible, at 
the entrances to surgery and the ambulant surgery 
unit with communication with the surgical sup- 
ervisor’s office. Some arrangements may require 
separate control centers for surgery and ambulant 


surgery. 


TEACHING PROGRAMS 


Residency programs in general and specialized 
surgery and anesthesiology instruction for interns 
are usually included. Medical students in their 
clinical years may be assigned to assist or observe 
in the operating room. 

Instruction in operating-room and recovery- 
room nursing and a course for surgical technicians 
may be offered. Nursing students may receive 
general instruction in the surgical suite. (Teach- 
ing programs in anesthesiology are discussed on 
p. 188.) 
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FACILITIES 


Operating Rooms 


The teaching hospital has a high proportion of 
complicated surgical cases that require extended 
operating periods. Additional time per opera- 
tion may also be necessary for instruction. 

These factors indicate the necessity for a greater 
number of operating rooms than is required in 
hospitals with minor teaching responsibilities and 
a lower proportion of complicated cases. Operat- 
ing rooms should be large enough to accommodate 
students in surgery and anesthesiology, visiting 
staff, and others under instruction, without sacrific- 
ing the space normally needed for the attending 
staff and operating-room personnel. The least 
dimension of any operating room should be 20 feet 
and a minimum room size of 400 square feet is 
recommended. 

Television——Many teaching hospitals have in- 
stalled closed-circuit television in operating rooms 
as an educational medium of instruction. Hos- 
pitals not contemplating immediate use of televi- 
sion should, in any event, install conduits for fu- 
ture cables in each operating room and provide 
a control room for monitoring and video tape re- 
cording. (See section on hospital supporting 
services p. 153.) 

Electric power.—The increasing number of elec- 
tronic devices in operating rooms results in a heavy 
power load. Separate power and lighting circuits 
should be provided for each operating room or 
operating- and equipment-room unit. Conduit 
space and power panels large enough for future 
circuit needs should be provided. 

Viewing galleries.—The provision of operating- 
room viewing galleries for educational purposes 
is a controversial subject. However, it is gener- 
ally agreed that at least one operating room should 
havea viewing gallery of some type. 

Induction rooms and research laboratory.— (See 
section on anethesiology, p 188.) 


Specialty Operating Rooms 


The size and type of the surgery caseload con- 
trols the need for specialty operating rooms. In 
the teaching hospital, the requirements of surgical 
residency programs and clinical research necessi- 
tate provision for most surgical specialties. Em- 
phasis should be given, for example, to special 


rooms for thoracic and cardiac surgery, neuro- 
surgery, and orthopedics in the surgical suite. 
Other specialty rooms may be included in the am- 
bulant surgical unit. 

Both cardiac and neurosurgery require operat- 
ing rooms of 500 and 600 square feet to accommo- 
date large surgical teams and special equipment. 
Additional monitoring and recording devices may 
be located in an adjoining room of not less than 
200 square feet. These devices may need to be 
seen by the surgeon or anesthesiologist. 

The orthopedic operating room is usually be- 
tween 450 and 500 square feet and is furnished 
with overhead X-ray equipment. An adjacent 
room of about 200 square feet is needed for plaster, 
splints, and fracture materials. The room should 
be equipped with a plaster sink and counter. 


Recovery Room 


The postanesthesia recovery room is required for 
patient care, and is an important educational area 
for those specializing in recovery-room nursing 
and for residents, interns, medical students, and 
nursing students. An allowance of 1 recovery bed 
per operating room has generally proved to be 
satisfactory. 


Frozen Section Laboratory 


A laboratory for frozen section processing and 
microscopic examinations may be required. Pneu- 
matic tubes and adequate communications may en- 
able this work to be done in the pathology depart- 
ment; otherwise, a 100-square foot laboratory 
should be located close to operating rooms. 
Closed-circuit TV from the pathologist’s micro- 
scope to a monitor in the operating room may be 
used. 


Darkroom 


A darkroom may be required unless the dark- 
room in radiology is conveniently located. 


Nurse Instructor’s Office 


An office should be provided for the nurse- 
instructor of nurses and/or technicians near the 
surgical suite entrance equipped with a desk, file 
cabinet, and chairs for 2 students. 


Conference-Classroom 


A conference-classroom to accommodate 30 per- 
sons should be provided for discussions on sched- 
uling cases and for preoperative and recovery- 
room teaching programs. The conference-class- 
room should be located in a nongowning zone and 
made available to those not necessarily concerned 
with activities within the surgical suite. 

Equipment should include chairs, film illumina- 
tors, chalkboard, projection screen, television moni- 
tor, and a lavatory. Storage space may be re- 
quired for demonstration equipment. Shelves 
should be provided for reference books. 


Lounge 


A lounge should be provided outside the suite 
for faculty, house staff, and visiting staff adjacent 
to locker facilities and available to female physi- 
cians. Dictating facilities should be available and 
a couch should be provided. 


Waiting Areas 


Waiting areas should be provided outside the 
suite for outpatients and those accompanying them 
and for families of outpatients and inpatients 
undergoing surgery. | 


Locker and Toilet Facilities 


Locker and toilet facilities should be provided 
for the surgical faculty, visiting staff, house staff, 
nursing personnel, and orderlies. Teaching hos- 
pitals need additional facilities for male and fe- 
male medical students, nursing students, and tech- 
nicians. 

Whether student facilities are separated or com- 
bined with those of the faculty, house staff, and 
nursing personnel will depend on hospital policy. 
Student lockers and toilets are shown separately 
in the space estimates. 


Radiation and Explosion Protection 


Specialty rooms, such as orthopedic, neuro- 
surgery, and cystoscopic, use X-ray extensively 
and should have built-in protection against radia- 
tion hazard. Other operating and examining 
rooms may require similar protection if continuous 
use of X-ray is anticipated. Occasional use of 
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portable X-ray machines in operating and exam- 
ination rooms may require only portable-screen 
shielding for protection of personnel. 

Flooring of rooms in which explosive agents are 
used or handled and adjacent connecting areas 
should be conductive and installation should com- 
ply the recommendations of the National Fire 
Protection Association (34). 


Ambulant-Patient Surgical Unit 


Hospitals have various methods of providing 
for surgical procedures for ambulant patients. 
An ambulant-patient surgical unit, where most 
such procedures may be carried out, is preferred. 
It should be located adjacent to the surgical suite 
so that surgical and anesthetic personnel are con- 
centrated in one area, resulting in greater efficiency 
in the use of personnel. Locker and toilet facili- 


ties need not be duplicated and equipment such 
as portable X-ray machines may be shared. 

The range of service elements included within 
the unit is dependent on hospital policy. Space 
estimates for an ambulant-patient surgical unit in 
table 42 list facilities frequently provided. A pa- 
tient waiting area with a reception clerk’s desk 
should be located at the entrance to the unit. A1J- 
lowance for stretcher patients is necessary in addi- 
tion to seating space. Separate dressing rooms 
with individual booths and toilet facilities for 
males and females are required. A recovery or 
observation room with cots to accommodate post- 
examination and postoperative patients should be 
provided. Direct access from the observation 
room to patients’ dressing rooms is desirable. 
The control center of the surgical suite should 
handle control and administrative functions for 
the ambulant-patient surgical unit; otherwise, a 
separate control center will be required. 


TABLE 42.—WNet areas for surgical suites for hypothetical hospitals of 500 and 700 beds 


Type of facility 


Major operating rooms sib 5 Bae eee. i A 
Scrub and eubsteriler ws See Ee. eo ee ees. 
Induction roomsiti See eee ee ee a ee 

Cardiac operating room < 42g... ae ia ke ce 
Serub and Supsverlc. oo 208 c ese ns. eee cere ee oe 
Inductio& rooms 2 Se eee eee, Pee eee 
Electronic equipment room _-__..-_-..-- 25-22 2-1 --- 
Viewing: gallery tasercpeee 2 ot re eee Le ee ee oe 

Neurosurgical operating 100i. 422) eae Sa eee 
Scrub and subscerile st: is ee ae ee a ae 
Indtictionroomi el cess oe, Se re eee ee ee ee 
Electronic equipment room--_-.--------.------------ 

Orthopédic operating roomusb.d U7 _ feeders seer. 
Serub and aubsterile,.: 4210i4 Foes. Gu asl hee ee = 
Induction room 3525 Se ee ee ee ene 
Fracture equipment and plaster room_____-_-_------- 
Darkroom. and tlm viewing. os 25a se eee ee 

Stretcher, holdine area fee ys See eee. 

Frozen‘pectionlaboratory Js): os Poe eceaeke. Lee ees 

Mobile ‘X-rays h oie aet hae. rel eee. 

Clean supply storages. foie oe Be ee ae 

Instrument processing and storage area___.___-_---_----- 

Cleanup ‘and soiled holding room __ 7k eee ee cee et ean 


See footnotes at end of table. 
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500 beds 700 beds 
Square feet 

ae ‘' 99,210 28, 420 

16, 150 20, 950 
_..-| (8 @ 400) 3,200 | (12 @ 400) 4, 800 
___-| (4 @ 300) 1,200 | (6 @ 300) 1, 800 
Bees bepress 5b0 |e) Are 
Jeane 250 250 
A RSE HESS 20011!) Jsabweketeannnes 
es ee aa 650| 
Soe 250 250 
ea tt 200| | 2 ra 
eae 500 500 
cee 250 250 
i Peeve oe 200|. > et 
Eee 160 160 
Lees 200 300 
wee? 100 100 
ees 50 | '\(2 @ 50) 100 
San 300 400 
i 1, 000 1, 400 
Tiee 300 400 


TABLE 42.—WNet areas for surgical suites for hpyothetical hospitals of 500 and 700 beds—Continued 








500 beds 700 beds 
Type of facility 
Square feet 

EE ES LS Se Pe Tes ile nn ee ee 150 200 

ee 200 250 

SSR RRR eR kg AE i a alee Dae el 30 30 
pupmemeteervieor sOuice, 92s ee 120 120 

Semeemrmronico es. 205. Soles 0 elbow 170 170 

Phere mstructor’s offices sos. oe e be cul ea lueLe ae 100 100 
SE IEE SLE Se a ae en ane See 200 250 
ee a aha (6 @ 30) 180 | (10 @ 30) 300 
A ne een 250 300 
MR OTOENROMEtOnUeECONUOl TOOM ¢20- 2 ee eee Se oe ee Loe Se eae 
Pome emememnnmeee wee ee Fn OU uh Oko ee (15 beds @ 110) 1,650 | (19 beds @ 110) 2, 090 

feeraamirecoveryiTooms! -_.2 oo ene Le oe____-- (2 @ 120) 240 | (2 @ 120) 240 

Sie eeno conirol section... ... :j...1.-.-J-..3-.--.-- 220 220 
Sener OT CR eee oe em ene cannon wens 250 400 
SNCS a (20 persons) 400 | (30 persons) 600 
ocwors nua residents’ lounge ?7_......................-.---<. 500 600 
POO OETA KCrTOOM Ome. 6 ey Bases ete 8 el eee (80 persons) 520 | (110 persons) 710 
Eocrore <0net and shower room °_...............--..--.<.--- 220 300 
Iopyasyoret (YONBN Cte, pe NE ee a a ee NO eae 150 200 
EE ee ene eee saens (80 persons) 520 | (110 persons) _---_- 710 
ureter npg snower room 4... ed 220 300 
Orderlies lockers, toilet and shower room-___--.---------------- 200 250 
Student lockers, toilet, and shower room_____-----.------------ 200 200 
ann intr TOILE erin ee: Soyer cE). ere 5 ort Yeas Bph Sa os| Soe eS Se eR ee ee ol eee eteieie cae Sin ee ate 
Ambulant patient surgery unit: 

ii oa to os ae He eee 6, 060 7, 470 
Ee Re 2 Ree at otk 380 500 
Lene! GOING le ee ee a ee 120 120 
ce SEOniComene en. 6 oe ws ee 100 100 
WD) DEEP ESOID TOTO SB er ae iy © ePaper 300 400 
Dressing room and toilet (male)... ......---.---..------=- 200 250 
ressing room and toilet (female)_..-.....-...:.-..--.--- 200 250 
mroemnnrristorages 0. iso Lo. 12h eee bb --.-- 40 40 
Meuemieorotmg aren! 22 0 feo woe. owe eet +See -- 3 120 120 
Rt ieee oo 270 270 
Ie en oe oe on ae ee (4 @ 280) 1,120 | (4 @ 280) 1, 120 
Pe Rec UUEREO Meee ae Ee le ee eco 320 | (2) 640 
UEoteriO ieee cere fk eee eee OS PS ek 160 160 
emer enn ins 0 Ooo hie) ou. or See SS tee 220 220 
cai Lo ieee ns = Sansa s ae 40 40 
MEN OG0T 2 nN. 2 ne eee (4 @ 350) 1, 400 | (6 @ 350) 2, 100 

Pee enrareesiig DOOU....-- . 2 2s2 225-22 oe (2 @ 25) 50 | (4 @ 25) 100 
Patient touer and vestibule. 1... 052.2022 4+----+4 80 100 
Scrub and substerile—also for endoscopy-------------- 250 250 
Beunerty TOO... 5. . 4200 bu 4 --- 2 2 es =~ == (2 @ 270) 540 | (2 @ 270) 540 
(SS ci a ea ee ene ea pSeLe Pe 50 50 
Equipment storage__...--.----------------------------- 100 100 


Sunn nn ta 


1 Optional. 


2 For men and women doctors, visiting staff, residents, and undergraduates. 
3 For male faculty, house officers, and visiting staff. 

4 For nursing staff and women doctors. 

5 Includes control and darkroom. 
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Anesthesiology 


The service, research, and educational responsi- 
bilities of the anesthesiologists require offices, lab- 
oratories, and other areas usually located within 
the surgical suite. Instruction in the use of an- 
esthetics is given to medical students, interns, 
anesthesiology residents, and in some programs 
nurse-anesthetists. Instruction in inhalation 
therapy may also be included if this service is un- 
der the administration of anesthesiology. The 
departmental staff may perform both basic and 
clinical research. 


TEACHING PROGRAMS 


Second-year medical students may receive in- 
struction by the anesthesiology staff either in the 
hospital or in the department of pharmacology. 
In the third or fourth year, medical students are 
assigned clerkships and observe anesthesia pro- 
cedures in induction, delivery, or operating rooms. 
Usually not more than 2 students are present at 
any 1 procedure. They may also have classroom 
instruction in applied physiology and pharma- 
cology, ventilation, and anesthetizing agents. 
Some schools offer an elective program to fourth- 
year medical students. This program may include 
actual administration of anesthetics under super- 
vision and basic research requiring the use of lab- 
oratory facilities such as those described under 
clinical departments. 

Residency training in anesthesiology covers a 
period of 2 or 3 years. Residents perform anes- 
thetizing services as members of the house staff; 
attend conferences; and may be assigned to instruct 
interns and medical students. 

A program for nurse anesthetists requires in- 
struction in anesthetizing procedures and is taught 
in the induction, operating, and delivery rooms. 
The operation and care of various types of an- 
esthesia equipment may be demonstrated in the 
surgical suite conference-classroom. 


FACILITIES 


Induction Rooms 


The use of induction rooms in surgery is contro- 
versial. Some anesthesiologists believe that a 
number of factors may make such rooms desirable 
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in the teaching hospital. They provide a location 
for instruction away from the sterile setups of the 
operating room. Slow and difficult inductions may 
take place here while the operating room is still 
occupied or while cleaning is in progress. The 
induction room may serve as a holding area for 
patients on stretchers. Induction rooms may re- 
quire an additional corridor entrance to the operat- 
ing room for movement of supplies and personnel. 
They should accommodate the patient stretcher, 
anesthesia instructor, 1 nurse, 2 students, and in- 
duction equipment. (A room of 120 square feet 
is usually adequate.) Conductive flooring and 
finishes should be the same as those in operating 
rooms. 


Research Laboratory 


For some types of research a laboratory adjacent 
to the surgical suite may be desirable. This lab- 
oratory may conduct chemical analyses on blood 
and body fluids removed from patients during 
operating procedures. A 400-square-foot labora- 
tory is suggested for this type of research. Re- 
search involving animals will be conducted in the 
basic science facility. 


Storage Space 


In the teaching hospital anesthesiologists use a 
number of monitoring and other devices for 
patient care and research. In addition to the usual 
anesthesia clean-up, storage, and workroom, an 
equipment storage room with 200 to 250 square 
feet is required. It should contain shelving for 
spare parts and floorspace for movable equipment. 
If this room is located near operating rooms, it will 
reduce the movement of large equipment. It will 
require outlets for water and compressed air. 


Department Facilities | 


Offices and research laboratories for anes- 
thesiology are similar to those provided for other 
clinical departments. Facilities should include 
a library-conference room, offices for the depart- 
ment head and his staff, a secretarial office, and an 
office for the chief resident. Office space for other 
residents may be combined in 1 room with 1 desk 


provided for each 2 or 8 residents. Research lab- 


oratories should be adjacent to department offices. 


These department facilities should be located 


either adjacent to surgery, or in a clinical depart- 


ment area directly connected with the hospital and 
convenient to the surgical suite. 

Table 43 gives areas for anesthesiology for 
hospitals of 500 and 700 beds. 


TABLE 43,—WNet areas for anesthesiology for hypothetical hospitals of 500 and 700 beds 





Type of facility 





Anesthesiology offices _ 
Preparation room 
Equipment storage 
Gas storage 
Research laboratory ! 
Research equipment storage ! 


1 Optional. 


a a ce DY ee nna Re Cy ase wn 96a, eG wy Sw (as er Os ee | Se Ss a nn) se 





500 beds 700 beds 
Square feet 
- ay baad Meee. 860 1, 050 
aoe eres (2 @ 100) 200 | (2 @ 100) 200 
ee SO Se Ts 260 300 
ie ne Sa eK 300 400 
Beer i Ae 100 150 


Inhalation Therapy 


Inhalation therapy is receiving increasing em- 
phasis as an important hospital service. It is a 
relatively new field, with responsibilities in patient 
care, research, and training of personnel. This 
service may be provided by the department of an- 
esthesiology or any one of several clinical depart- 
ments depending on the organizational pattern of 
the hospital. 

An equipment cleanup and work room is re- 
quired to function as home base for the therapists 
and trainees and as a storage and maintenance area 
for equipment. Requirements include space for 
oxygen tents, a workbench, small parts storage, a 
writing table for 3 or 4 persons, and a work area. 
An office for the chief inhalation therapist is re- 
quired and should be located adjacent to the equip- 
ment room. This facility may be placed in a ser- 
vice area of the hospital, but should be close to 
elevators that service the patient-care units. 

Trainees in inhalation therapy receive lectures 


and bedside demonstration and instruction in 
breathing treatment, oxygen concentration testing, 
and the cleaning and handling of inhalation equip- 
ment. Eight or nine high school graduates may 
be accepted for this 1-year, inservice instruction. 

Table 44 gives areas for inhalation therapy 
services in hospitals of 500 and 700 beds. 


Taste 44.—WNet areas for inhalation therapy services for 
hypothetical hospitals of 500 and 700 beds 


500 beds | 700 beds 
Type of facility 


Square feet 


Oval AT. “SU ae ee Bie 800 900 
Office for chief inhalation therapist__-_ 100 100 
Equipment cleanup and workroom-.--- 600 700 
StOTAMeITOO MIN = aes oe ee oe 100 100 


Labor-Delivery Unit 


The labor-delivery unit (35) in the university 
teaching hospital is an important area for the 
education of residents, interns, and medical and 
nursing students. It is a self-contained unit and 


does not draw upon the various clinical specialties 
in the hospital in the way some services such as 
X-ray and the surgical suite do. Therefore, the 
impact of teaching programs is not so great there, 
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and the requirements for additional facilities to 
accommodate teaching programs are not as ex- 
tensive as in some other areas. Most of the 
teaching in obstetrics and gynecology takes place 
on the patient-care units so that the number of 
residents, interns, or medical students present in 
the labor-delivery unit at one time seldom exceeds 
the number of patients in the labor rooms. 

The equipping of specific labor or delivery 
rooms for research should be considered in the 
early planning stages because of the extra space 
required and special requirements for electronic 
monitoring, television, or other devices. 


TEACHING PROGRAMS 


Residents in obstetrics perform deliveries as 
members of the house staff; attend conferences; 
and may be assigned, along with the faculty, to 
instruct medical students and interns. Some 
medical and nursing students may follow assigned 
patients through labor, delivery, and recovery 
periods. Nursing students may observe deliveries 
and receive instruction in obstetrical nursing. 


FACILITIES 


Student Charting Area 


Medical students assigned to the delivery suite 
need access to patients’ charts. A medical stu- 
dent charting room prevents overcrowding at the 
nurses’ station and facilitates the duties of the 
professional staff. The charting room should be 
located adjacent to the nurses’ station and should 
be sized to accommodate the number of students 
expected on the unit at one time. The chart rack 
may be placed in a central position available to 
staff and students. 
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Conference-Classroom 


A conference-classroom to accommodate at least 
12 people should be provided for conferences with 
medical and nursing students. Equipment should 
include chairs, film illuminators, chalkboard, pro- 
jection screen, television monitor, bookshelves, and 
a lavatory. 


Student Locker and Toilet Facilities 


The locker and toilet facilities provided for the 
faculty, house officers, and the nursing staff should 
be increased to accommodate undergraduate stu- 
dents, or separate facilities should be provided. 


Lounge 


A residents’ lounge or readyroom should be pro- 
vided in addition to the staff lounge. This pro- 
vides a place for residents and interns to discuss 
problems without leaving the suite. 


On-Call Rooms 


Medical students assigned to the delivery suite 
need sleeping facilities. An on-call room for male 
students and one for female students should be 
provided in addition to sleeping accommodations 
normally provided for the obstetrical staff. 


Admitting and Preparation Unit 


Such a unit may be desirable in hospitals where 
a large daily patient load and hospital policy 
makes it desirable after observation, to divide 
patients into groups: those to return home; those 
to go to the patient-care unit; and those to be 
admitted to the labor-delivery unit (35). 

Table 45 gives areas for labor-delivery units 
for hospitals of 500 and 700 beds. 


TABLE 45.—Net areas for labor-delivery units for hypothetical hospitals of 500 and 700 beds 





Type of facility 


I eo a Se ee RO ee eins bee Peet 
8 oy fee el a Si ane Peer em ie, ll Oe 
Reemeremen supeverile areas to. tect ei Re Ue es 
Cleanup and soiled holding room 





Pe mere mseorsmoce 8 ee Seo IR A vi ewe ied 
Preamavoreproparabion. ! Jo. 02040 ste LL beeen oa 
Anesthesia equipment and »workroom__-.__. 222.422 22._--_____-_____- 
Petes erie e081) TOOM. 2. fe en nee 
he ee ee ne ee eee 
ho eee See enue 
Pneraeitetccmer sae teh ee FOOGe Sea eee, 
nner ere mere eer hE OP eon a eee a pete 
mE NORE eee et! SS et ts Li a le dd te ee elk 
Ser emermrinrie bed fo. 
a NE ce ad pe ee em ne ee 
IEE es Se ee ee wee 
Peco mormaremerrootis. 222s Lk eo ALLL lesa eee) 
PEATE PSP OOUIS 92.004 ot oe eee Sot wu bos - deeb edie 
Women doctors’ lounge and sleeping rooms-___________-__.___-____---- 
Sen Ce 2 Fo ee ee een gee ane eee 
rem eenGomn ee eee nee 
INE camtOneuranorsnower 22... 2 ete Lee 
Sule omumc enim genres. os oe Loe ee Ub. ee ee 
Womuemetmoceciaseroomi. 0.2205... 42.252 ee Je eee --- 2 oe eee 
(Orgel) ROSE. 22 bo oS oe ee ee ee 
Serr OOmrand £O1lCb 2. a... <= oo aoe nee - = - eeen ea et 
iVveconiuomand monitoring room 62 22 _.. s-__-..--_._.-..--"L eee esos 


1 Usually 1 for each 2 delivery rooms. 
2 Including private toilets. 


500 beds 


700 beds 





(2 @ 310) 


(2 @ 180) 


(5 @ 1380) 


Square feet 


5, 575 


620 
400 
360 
150 
400 

80 
130 
100 
100 

70 
100 

90 
200 
650 


(2 beds @ 110) 220 


(2 @ 80) 
(15 persons) 


(20 persons) 


(12 persons) 
(2 @ 100) 


3 For male faculty, house officers, visiting staff, and undergraduate students. 


4¥For nursing staff, women doctors, and undergraduate students. 
5 Locate outside suite. 
6 Optional. 


200 
160 
170 
225 
160 
130 
180 


300 
200 
180 








(3 @ 310) 


(2 @ 180) 


(8 @ 130) 
(4 beds @ 110) 


(3 @ 80) 
(35 persons) 


(20 persons) 


(12 persons) 
(2 @ 100) 


7, 030 


930 
400 
360 
150 
400 
80 
160 
100 
100 
70 
150 
150 
200 
1040 
440 
250 
240 
230 
300 
200 
200 
200 


300 
200 
180 
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Rehabilitation Service (36) 


The university teaching hospital is expected to 
play a key role in providing rehabilitation services 
and facilities to restore disabled persons to opti- 
mum physical, mental, social, vocational, and eco- 
nomic usefulness. With its dynamic and progres- 
Sive environment, the availability of medical con- 
sultants, and its training and research programs, 
it is the primary place for training physicians, 
physical therapists, occupational therapists, 
nurses, vocational counselors, psychologists, social 
workers, orthopedic technicians, and others. 

Organizational patterns vary widely. How- 
ever, to meet service, research, and educational re- 
sponsibilities the rehabilitation service requires 
offices, laboratories, and a number of service and 
teaching areas. Except for inpatient beds which 
may be assigned to rehabilitation, the elements 
that comprise the department are usually located 
near each other and convenient to outpatients and 
inpatients. The services are usually subdivided 
into sections such as medical (which includes the 
inpatient beds), physical therapy, occupational 
therapy, speech therapy, social service, vocational 
counseling, psychological services, prevocational 
laboratory, rehabilitation nursing, and prosthetic 
and orthetic devices. 

Social service and psychological services are the 
responsibility of their respective departments, 
which may delegate key personnel on a full-time 
basis to become members of the rehabilitation 
team. 


TEACHING PROGRAMS 


Fourth-year medical students may rotate 
through the various sections of the services in 
groups of 4 to 5 students. The rotation period is 
usually 5 full days a week for 2 or 3 weeks. The 
ratio of students to instructors is2to1. Informal 
group conferences and classroom demonstration 
are included as part of the clinical sequences. 

Rehabilitation nursing as a graduate program of 
the school of nursing may require 16 hours of di- 
dactic teaching and 2 months of supervised clini- 
cal training involving the care of patients with 
severe disabilities and long-term illnesses in their 
hospital rooms and in their homes after discharge 
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from the hospital. It also involves working with 
therapists and counselors, nursing staff, and fam- 
ily. Thenumber of student nurses assigned at any 
one time will depend on the program and the clini- 
cal facilities available. 


Physical Therapy 


Physical-therapy students are generally pre- 
pared in a program leading to a bachelor’s degree. 
During the first 2 years, requirements of general 
education are met. During the third and fourth 
years, students study sciences basic to physical 
therapy such as anatomy, physiology, and path- 
ology. The course also includes at least 600 hours 
of clinical experience in the care of patients, super- 
vised and instructed by physical therapists. This 
clinical experience is provided through the physi- 
cal-therapy department and its affiliated units. 


Occupational Therapy 


Instruction in the use and application of occu- 
pational therapy is given to residents in neurologi- 
cal, orthopedic, physical medicine, and psychiatric 
programs; and to undergraduate and graduate 
students in nursing, occupational therapy, physical 
therapy, and vocational counseling. 

The curriculum for the undergraduate occupa- 
tional-therapy student is in general a 4-year 
degree program supplemented or followed by a su- 
pervised program of clinical practice in psychi- 
atry, orthopedics and neurology, and medicine 
and surgery. During the third and fourth years 
the program is directly concerned with the acqui- 
sition of theoretical knowledge and practical skills 
to prepare the student to treat the broad range of 
patients referred to occupational therapy. Clini- 
cal experience in the treatment of the psychiatric, 
orthopedic, neurological, medical, and surgical 
patient is provided through several types of pro- 
grams; a clerkship in the third and fourth year 
usually taken 1 afternoon per week; a 3-month 
affiliation between the third and fourth years (to 
be followed by a 6-month affiliation upon comple- 
tion of the fourth year); or a combination of 
didactic and practical experience in a 9-month 
clinical practice period following the fourth year. 


Other Teaching Programs 


Courses for speech pathologists and audiolo- 
gists are provided by some medical centers. These 
courses are usually postgraduate programs requir- 
ing up to 2 years. Courses in vocational or re- 
habilitation counseling and case management are 
offered by some medical centers at the postgradu- 
ate level. 

Traineeships for prosthetists and orthotists are 
available in a few medical centers. The require- 
ments for these programs are usually established 
by the sponsoring institution and vary widely. 


FACILITIES 


For administration of rehabilitation services, 
offices for the director and his staff, and a confer- 
ence room for meetings and staff conferences are 
required. 

The teaching and service areas of physical ther- 
apy should be near occupational therapy since 
there are certain common elements. Some of the 
courses are given to combined classes of physical- 
therapy and occupational-therapy students, and 
the patient-treatment programs of these 2 services 
require coordination in planning. Since a large 
number of outpatients will be treated, facilities 
should be accessible both to inpatients and outpa- 
tients and details should be carefully planned 
(87). 

Table 46 gives areas for rehabilitation services 
for hospitals of 500 and 700 beds. 


Conference-Classroom 


A conference-classroom for physical therapy 
primarily for physical- and occupational-therapy 
student programs should be provided sized for 
tablet-armchair seating to accommodate the larg- 
est student group, depending on the size of the 
hospital, and program emphasis. The lecture area 
should be equipped for X-ray film and chalkboard 
presentation, film projection, and patient demon- 
stration. 


Laboratory 


A laboratory-classroom for physical therapy 
equipped with demonstration tables, and with 
floor area for mats and chairs is required. Those 


shown in table 46 for 500 and 700 beds are sized 
to accommodate 10 tables and 10 mats, and 14 
tables and 14 mats, respectively. The space for 
mats should serve as seating area and as a crutch- 
walking demonstration area. 

Locker and shower facilities for male and fe- 
male students should be provided within or ad- 
jacent to the physical-therapy teaching area. 

Facilities required for the occupational-therapy 
curriculum include a classroom, 2 activities labora- 
tories for the acquisition of creative and manual 
skills, offices for the director and staff, and a study 
area for the students. 

Sixteen may be considered as the initial number 
of students to enter the course, with an anticipated 
increase to 24-per-class level. 

Some activities in occupational therapy require 
separate rooms because of the need for more con- 
centrated work with patients, or because of noise 
and dust generated by the activities. Activities 
such as weaving, printing, and leatherwork can be 
taught in a single room. 

A room is required for the preparation of 
materials used in the treatment of bed patients. 
This should be self-contained with supplies and 
equipment used on the ward kept here in adequate 
quantity. 

A supply room for the clinic is essential. Occu- 
pational-therapy programs require a number of 
items and these should be ordered in quantity and 
stored in the clinic. 


Training in Self-Care 


Training in activities of daily living is an im- 
portant part of rehabilitation. Many physically 
handicapped persons must be retrained in such ac- 
tivities as getting in and out of bed, application 
and removal of prosthetic appliances, dressing, 
cooking, feeding, use of toilet and bathing facili- 
ties, and other essential self-care needs. Training 
patients in such activities is a responsibility of 
both the physical and occupational therapist, and 
a unit for this purpose should be provided con- 
venient to the physical- and occupational-therapy 
sections. Many of these activities can be carried 
out on the patient-care units in the hospital or in 
the outpatient clinics. 

A brace shop for fitting and/or fabricating 
prosthetic devices may be required depending on 
the program and the availability of these services 
in the community. 
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TABLE 46.—WNet areas for rehabilitation services for hypothetical hospitals of 500 and 700 beds 





500 beds 700 beds 
Type of facility 


Square feet 





Total icc baie yeaes 6G - Be eee ae el acne ee eee 19, 190 22, 240 
Administration 2.<- Sag <2 ey oe eee a ce ees a ee ee Gee ee 1, 960 2, 630 
Recéption-walting alee oe ee we ee ee ae Sie ee 400 600 
Public! toilets 20202. 322 SSI LS Oe oe SE. Se ee — ee 80 80 
Receptionist’sidéske 2s tery. - 26d Sees eee 3 eee 60 60 
Director’s office. (22 see es2 2. Sep eC ee a Ee eee ee 180 180 
Secretatial office. es a6 a. ote eS ee ee ee (2 desks) 200 | (3 desks) 300 
Stal Of1C6). 202 hoes See tee wee eee eee ee rs (2) 240 | (3) 360 
Residents” 0 fiices? as =o a Sa ae ar ee ee ee ee oo tee (2 @ 150) 300 | (3 @ 150) 450 
Examination rooms sec 4. cela ate. Us One eee. ieee eee (2 @ 100) 200 | (3 @ 100) 300 
Conference: FOO 2s Bare as feet ta 3 Oe ee eee 2 eee eee 200 200 
Janitor’ s oom a.) : eae ee ee ee ae ee 2 oe ene ee 100 100 
Phiysical-therapy clinic! oor ae eee eae on ees = = = ee 6, 080 6, 720 
Waiting area oot. 260 SUSU a Sed San nos oon ee ee 200 250 
Control desk. 2c) 2252 Pek ee ee ee ee ee oe ee 80 80 
Public toilets: 9 0u som. ea 2h a at.) — ee Oe 80 80 
Chief physical therapist's. ofiices. 2252-2 62. boost l toe ee ee 100 - 100 
PLSAIS GAIN CDICT’ 6 CMCC. Seer las a wea ene to ee ee 100 100 
Stati ‘oiices Or chartroomess! 2a. SEE Ae ee eee eee 100 100 
Physician’s' officerand examining troames: JIGUIUN ass FL Ee 120 | - 120 
Secretary a ole Pls 62 ee Sola Ea a ee See te eee ae 100 100 
Main treatment roomie 2 ees es see ee se eee oe (14 plinths) 1,380 | (16 plinths) 1, 570 
Private: treatment room 2.252 coe. sete eee et he a 100 100 
Bilectrovtesting’ToOm. . ae ee ee ae ee ee See ean ee ee 100 100 
Hydrotherapy: 
Whirlpools sce Ua ee el RR nl erate hee (5 @ 60) 300 | (6 @ 60) 360 
Hubbard tank shee ee aes ok ok eae eee ee ee eee 270 270 
Paraffin, 2. Jnes 2 Beng Bet ab ee eee es 3 ee eee (2 @ 50) 100 | (2 @ 50) 100 
Moist’ air cabinet Saas - Sos: Pas” Bee eee eee eee 100 ~ 100 
Therapeutic¢ pool lise. pei seek oe bee eee te ot a) Ge eee 0 ee 
Patientiockers ishowers, and toilets _2 29 seenes 2 ee ee ee 450 540 
‘Thera peuticiexerciseiared ss hifi = spy. ieee. a Pee eee 1, 800 2, 000 
storage and Oily areas. ce Serpents Sore wtens the US eee ee 300 330 
Staft lockers, showers, and toilets -=2. = * 90 522) ai eee 300 320 
Occupational-therapy clinic: 

Totals cals, 0 SS OS POE AAR OR ee eee 4, 070 4, 390 
Wialtin giarea seca eee te = a eee ee ee 200 250 
Control desks. ich see Sirukes DE 2 eee eee ee ee 80 80 
Publi¢: toiletst 2x. Si... = we ees 2 2) epee etre ae oe deel PR ba Re aa ee 80 80 
Cnet ocetpational-thernpicn sioti¢e ssa a eee een eee eee 100 ‘100 
Assistantichiet s oficesi. =n 7 oer BL tes ee = ees os 100 100 
Educational coordinater’s offitel ; ae eee ee. foo cence 100 100 
Stafl offices. puis ee: eon ee eee en es oe, (4 persons) 200 | (6 persons) 300 
Physical capacities evaluation room 2setelees oe tee aL eee eee 100 100 
Weodworking, plastics: roomie. 234-5 da te ee weet ono ee ee 800 800 
uéather>s mirror'cfafts arivaréae eee. Gee ek ee 500 500 
Wieaving areagccsceu + ool Wah oe ae et eet beeeees 72> Reet ef 400 435 
Printing: area «2. JaLat Ley dna ctan tes Sareea mada oe ee 120 140 
Metalworking room. cn Wades <2 abe Boe eee eee eee ee 200 200 


See footnotes at end of table. 
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TABLE 46.—WNet areas for rehabilitation services for hypothetical hospitals of 500 and 700 beds—Continued 








500 beds 700 beds 
Type of facility 
Square feet 
OS a a ee ee ae ee ae ee Ses 200 200 
PmneeiodlColivine Wit. i fe eso 550 550 
EMER LOOT acta oof on ee Sie es ee ae 130 175 
are memetee os ene en a Ser eet eee ae ee 100 150 
penreamrer atic colets ._ |. 2 3 SEL a WA 110 130 
Speech clinic: 

a is 2a Se wigs Sos Seen es ee 870 1, 040 
Penna onwemtie oe SS flee ol. LS 150 200 
Pree tery iy iets Ler asl woah byes. .-.scddebe.ts - 60 60 
a: | ET oy le a ea Cera Me 60 60 
Speech pathologist’s office and therapy room____________-_---_-__- 120 | (2 @ 120) 240 
Pumaronlebricnereenine TOOM.. 2. 22202 ne nen nee ee 60 60 
(nO tener apvATOOUmer: 220s i" 2 fk 8 ROAR. fue ioe 360 360 
rr So MEN ooo ln ek ce eee 5 60 60 

Other clinical: 

nme feet 27 see Stl th ee ioe. a 800 800 
SIRES ADE om Jar 6258s ad Lok Lee eats teh Lo oe 100 100 
STO? eo oak, PO ee nea 100 100 
MOtalane mcOUnSeIIN® OlIGe— = 22 see c eee ee ok ee eee eee 100 100 
(Pog Sel ane ESV EL OURUICS Slee gl RN ei i ain gD SN Re 100 100 
Spree ony pee be le LOU UIUC aL 2S ERL A. ote ea 400 400 

Physical therapy education: 

De he ie hE Sieh Oo een oe ee oe eS 3, 680 4, 930 
Puyerdar cuerapy director's office <_--.---_U--2L 2.22 2iL_-_.-.-------- 150 150 
MMUme Oecd. pooner USS Ds. J 2iGbi. 2g lke. ------ 55 (3 @ 100) 300 | (5 @ 100) 500 
Penner arial OCG 22-24 le 22 e4- ed edeu-dee----52 See 300 300 
EE ego i Ss a ~~ oo ee ene anes 9 ee 100 100 
TREC 2 = a ee ee Ba 100 100 
MITOLEICOseIASSTOOIN one Bo ee ee he eS See ee ee ee (30 students) 510 | (50 students) 750 
Multipurpose laboratory and research room-_-------------------------- 450 600 
Laboratory-classroom---------------------------------------------- (30 students) 1,210 | (50 students) 1, 690 
iunppentory classroom storage... ._-.----.--=--+--=--=---+--4-=24-4--- 100 100 
en ne poe Soa beeen eed aden shi Seen eee Reba sas Bie = ain eee ae ae eee 
Student locker shower, and toilet rooms_--__.-..------+-------------- (2 @ 230) 460 | (2 @ 320) 640 
Occupational-therapy education: 

TE owe ie bees oan ae ee 1, 730 1, 730 
Occupational therapy director’s office - ------------------------------- 150 150 
EPI PAS oto ok cin ew ee ee Le go kee (2 desks) 200 | (2 desks) 200 
Soin nail aes... 2a ee ee eee ec 100 100 
Stmuentlodnee.____.._...---.---+------- = ----- 5-2 gn = 200 200 
TEETER fies Sire 2 a oe Se Se I SR wm Re a Oe en ts ae 
Activities’ laboratories_-_------- --+----+--=+=+-==--4-==+------5-=-=-=- (2 @ 400) 800 | (2 @ 400) 800 
Student locker and toilet rooms- ------------------------------------ (2 @ 140) 280 | (2 @ 140) 280 


I I 


1 Optional. 


2 A room for fitting prescriptions may be required instead of a bracemaker’s room, if outside bracemaking services 


are available. 
3 Serves also for occupational therapy education. 
4 May not be required if a lecture room for general use is conveniently available. 
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Other Patient Services 


University teaching hospitals generally exceed 
the 2.4-per-100-bed average for full-time person- 
nel, not including medical staff, in non-Federal, 
short-term, general hospitals. Thus, for univer- 
sity hospitals of 500 and 700 beds, the number of 
nonmedical personnel required may be in the range 
of 800 to 1,000, and 1,200 to 1,400, respectively. 

Services included here represent a large pro- 
portion of total hospital personnel. Each service 
has some teaching responsibilities—inservice, 
student, or both—in addition to its primary con- 
cern for patients. Each will require a director, 
who may require one or more assistants. Offices 
for each director and his secretaries and assistants 
should be arranged as a unit. The director will 
hold conferences with departmental supervisors. 
However, each service does not need a conference 
room if a common-use room is convenient and 
available. Hospital policy, exigencies of plan- 
ning, and individual requirements will determine 
the location for each services’ administrative 
offices. 

Table 47 gives areas for patient services for hos- 
pitals of 500 and 700 beds. 


NURSING SERVICE 


More and more complex nursing service is 
needed in a university teaching hospital than in 
a community hospital. Therefore, more space for 
the nursing service will be required on the patient- 
care unit. In addition to their work on the 
patient-care units, nurses are involved in clinical 
research. 

A conference-classroom should be available for 
inservice training programs for nursing-service 
personnel and for meetings of larger nursing-staff 
groups. <A conference-classroom for 30 persons, 
and space for demonstrations, is usually adequate 
for inservice programs. The room should be pro- 
vided with a lavatory, projection and X-ray view- 
ing facilities, chalkboard, tackboard, and storage 


space for teaching equipment. If facilities for 


student-nurse programs such as a multipurpose 
demonstration room are provided adjacent to the 
nursing education unit, a separate conference-class- 
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room may not be required. Frequently, the multi- 
purpose demonstration or other classrooms within 
the education unit serve not only for teaching 
student nurses but also for the inservice orienta- 
tion of graduate nurses and meetings, conferences, 
and similar larger group functions of the regular 
nursing service. 

Where there is a school of nursing associated 
with a medical school, the dean’s office will be in 
the nursing education unit within the university. 
However, if the hospital controls a diploma or 
practical nurse program, educational facilities for 
nursing will be required. 


MEDICAL RECORD UNIT (88, 39) 


Medical records of inpatients, outpatients, and 
emergency patients should be kept in a central 
medical record unit. A consolidated record system 
including the patient’s complete record of diag- 
nosis and treatment filed under one unit number is 
recommended. A good filing system together with 
a rapid transportation system to move records to 
and from the using areas is essential in a well- 
functioning service. 

A variety of statutes and regulations require 
hospitals to retain records. Although the reten- 
tion of records has some legal implications, they 
are retained primarily for the purpose of medical 
care and research. 

Where space is limited, microfilming has been 
employed with varying degrees of success to re- 
lieve the space problem. Research is being done 
in the field of medical records to develop new stor- 
age techniques and transportation systems. Basic 
to this research is a reevaluation of medical record 
content to meet current and future needs. Such 
techniques as memory drums or other electronic 
devices should be investigated. 

Requirements described in this guide are based 
on presently employed procedures and equipment. 
This involves open-shelf files for medical records 
and vertical, visible, or drum files for secondary 
records. 

Movement of records may be accomplished by 
using dumbwaiters, pneumatic tubes, basket or belt 
conveyors, or handcarts. 


Such methods as intercommunication systems 
and mechanical writers promote more efficient 
movement of records between services. 

The record room should include space for clerks 
for the following sections: Coding and indexing, 
insurance, incomplete records control desk, dis- 
charged records, patient master index file, and 
completed records control desk. Space for punch- 
card operators should be provided for hospitals 
where disease indexes will be maintained on IBM 
or similar equipment. The work area in the rec- 
ords storage room or adjacent to it should be large 
enough to accommodate 5 filing clerks for a 500- 
bed hospital and 10 for a 700-bed hospital. 

Dictation and reproduction equipment is needed 
to record and summarize records. 

A data-processing room with equipmcent for 
retrieval and analysis of charted information 
should be available to the medical record depart- 
ment. (See hospital supporting services for data 
processing facilities.) 

Planning of the medical record department 
should be based upon a study of the use of records 
for research, and the readmission rate of patients; 
both influence the space required for active and 
retired records. 

Based on the experience of a number of existing 
university hospitals, the average thickness for all 
records, inpatient, outpatient, and emergency, col- 
lectively, is approximately one-fourth inch per rec- 
ord or 50 records per linear foot of shelf, or ap- 
proximately 760 records per 3-foot single-faced 
metal shelving unit, or section, 6 shelves high. In 
computing active record storage room area, includ- 
ing access aisles and related workspace, a factor 
of 11.7 square feet per 3-foot section is usually 
sufficient, and for inactive record storage, 10 square 
feet per section. 

A 20-year period is generally accepted as the 
time to retain medical records in their original 
form. If inactive records must be maintained in 
a separate building, this should be located so that 
information from them can be retrieved within 24 
hours. 

If a separate building for housing inactive 
medical records is contemplated, its utility for 
storage of infrequently used microslides, pathol- 
ogy protocols, tissue specimens in jars, parafiin- 
block embedments, and records of this nature 
should be considered. 


729-445—64—_11 


Research activities, unusual diagnostic or treat- 
ment programs, rehabilitative procedures calling 
for additional reporting by specialists and para- 
medical personnel, and long-term confinement 
must be considered in estimating the average 
thickness of clinical records. 

The use of medical records is greater in the uni- 
versity teaching hospital and a conference-reading 
room should be provided. Individual study space 
may be provided for long-term study projects. 

Some university teaching hospitals sponsor edu- 
cation programs in medical record library science. 
These programs require library, classroom, and 
equipment demonstration space, and desk space 
for the 24 students usually assigned to the medi- 
cal record department at one time. 


PHARMACY 


The pharmacy department in the university 
teaching hospital dispenses more prescriptions and 
drug orders than a community hospital. The 
medical] staff more often requests the pharmacists 
to prepare drugs in forms which are not commer- 
cially available. To be able to render this service 
the pharmacy must have equipment and trained 
personnel readily available. 

The scope of the bulk compounding or pharma- 
ceutical manufacturing program is expanding and 
may vary from the simplest procedures to much 
more complex operations demanding intricate and 
specialized equipment and facilities. 

In teaching hospitals affiliated with universities 
that have a college of pharmacy, the pharmacy 
department may have certain teaching responsi- 
bilities for undergraduate pharmacy students who 
elect hospital pharmacy as a specialty and for 
pharmacy internships. A pharmacy internship in 
a hospital is a postgraduate program of organized 
training. 

The education and training of pharmacy interns 
includes assignment to and supervised instruction 
in the following specific activities: Outpatient dis- 
pensing, inpatient and general dispensing, bulk 
compounding and preparation of sterile products, 
bulk compounding and prepackaging of nonsterile 
products, and pharmacy administration. 

These programs may require a conference room- 
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library within the pharmacy area for use in lec- 
turing, demonstration, and study. 

Consideration should be given to the need for a 
research program in the university hospital phar- 
macy. The pharmacist may perform research 
related to improving the usefulness of pharmaceu- 
tical preparations; developing methods of pre- 
serving and stabilizing drugs; developing better 
methods of sterilization; improving vehicles and 
bases; improving taste; and increasing therapeu- 
tic effectiveness. When a drug is first developed or 
is being initially evaluated, the pharmacist may 
develop additional dosage forms or means of ad- 
ministration. He may also develop various bases, 
vehicles, or combinations for comparison of degree 
of absorption of medicinal components and the 
speed of complete absorption of active ingredients 
of internal and external preparations. A room 
approximately 12 by 15 feet is minimum for such 
research. 

The pharmacy may serve as the base for a for- 
mulary committee which may review journals, 
brochures, and other information on drugs. The 
pharmacy may serve as the repository for infor- 
mation and forms on drugs used in clinical investi- 
gations or testing. 


SOCIAL SERVICE 


Social service in a university teaching hospital 
functions in direct services to patients and teach- 
ing. Provision should be made for centralized 
offices for the director and 2 or 8 assistants. Of- 
fices for social service staff assigned to the clinical 
services should be accessible to the patients and 
their families, to physicians, and to other person- 
nel. This applies to both inpatient and outpatient 
areas. Privacy for interviews, conferences, tele- 
phone calls, and dictation is required. Space 
should be provided for secretarial help and wait- 
ing space for patients. 

Social group work is a new and developing pro- 
gram in many university teaching hospitals and 
the special needs for this type of program should 
be considered in planning. 

The social service teaching program in a uni- 
versity hospital will include (1) teaching social- 
work students in the program of a graduate school 
of social work and inservice training of social 
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service staff, (2) teaching medical students, in- 
terns, and residents in the social aspects of health 
and disease, and (8) teaching other disciplines 
such as nursing and dietetics in the social and 
emotional components of illness. 

All social-work students assigned to the hospital 
will have received their bachelor’s degree and be 
working toward a graduate degree. The number 
of students assigned will depend upon the number 
of factors such as the number of schools of social 
work in the area and the number of social service 
staff available for student supervision. Work- 
space for students should be planned near the units 
to which they will be assigned. 

A conference room should be available for stu- 
dent seminars for teaching social-work students, 
staff, and the other disciplines. Offices to be used 
by social workers on patient-care units are covered 
in the patient care section, page 109. 


VOLUNTEER SERVICE 


The services of volunteer workers enhance in- 
patient and outpatient care. Volunteers may serve 
as messengers or hostesses, as receptionists, as sup- 
plementary clerks and typists in the admitting 
process and in patient rehabilitation and welfare 
activities; they may maintain a small library and 
perform other services for patients; or they may 
operate gift shops and coffeeshops for visitors. 

Volunteer workers should be organized into 
groups under the supervision of one person who is 
responsible to the hospital administrator. Volun- 
teer workers require a locker room with dressing 
and toilet facilities, office space for the supervisor, 
and storage space for mobile equipment and 
supplies. 


CHAPLAINCY SERVICE 


Graduate programs for hospital chaplains or 
orientation and lecture programs for local clergy- 
men, seminary students, or medical students in the 
university teaching hospital are not very common 
to date. However, such programs are developing. 
Where a graduate program is contemplated, a con- 
ference room large enough to accommodate a desk 


for each hospital chaplain candidate is desirable. 
Access to classroom facilities is also required. 
Whether or not it is necessary for the conference 
room to be near the permanent chaplain’s office is 
debatable. If a chapel is provided, the chaplain’s 
office should be adjacent to it. If the chapel is to 
be used for religious services, provision should be 
made for separate storage of vestments, symbols, 
and altar services for various faiths. 


DIETARY DEPARTMENT 


The responsibilities of the dietary department, 
administrative, therapeutic, and educational, re- 
quire more personnel and facilities than in the 
community hospital. This need is due to the 
higher percentage of patients with complicated 
diseases, many of whom will require therapeutic 
dietary management; a larger number of dietetic 
consultations per patient due to the larger num- 
bers of medical and paramedical personnel avail- 
able; greater emphasis on clinical research; and 
dietetic teaching programs. 

Administrative responsibilities are shared 
among the dietitians and dietetic specialists in the 
inpatient units, clinical-research units, outpatient 
clinics, food-production center, and cafeteria. The 
department head will require one or more assist- 
ants. The offices of the director, assistants, and 
secretaries should be located together. A confer- 
ence-classroom should be available for staff con- 
ferences. 

Therapeutic aspects include planning menus for 
patients, maintaining patients’ dietary records, 
consulting with medical, nursing, and social-work 
staff on patients’ dietary needs, and instructing 
patients and their families individually or in 
groups in normal and therapeutic nutrition. They 
may include supervision of the preparation of in- 
fant or adult formulas, and participation in clini- 
cal patient research where metabolic considera- 
tions are involved. Dietitians and dietetic clerks 
involved in these activities require the use of offices 
convenient to their areas of operation. 


Dietitians assigned to patient-care units may 
participate in ward rounds, plan menus, and in- 
struct patients. 

Offices for dietitians assigned to the outpatient 
services should be located there for consultation 
with the staff and for individuals and group die- 
tetic instruction for outpatients and their families. 
The number of offices required will depend on the 
outpatient program. A group nutrition clinic is 
similar to a conference-classroom. However, the 
demonstration space is usually furnished with do- 
mestic-type kitchen equipment. Space is required 
for storage of teaching materials. 

With increasing emphasis upon therapeutic 
diets, medical students, interns, residents, faculty 
members, and nurses and practicing physicians 
should understand the principles of nutrition and 
diet therapy. Much of this teaching in the univer- 
sity teaching hospital is the responsibility of the 
dietary department in the form of demonstration 
lectures and seminars. 

The same criteria for programing, planning, 
and equipping dining areas are applicable to both 
the university teaching hospital and the com- 
munity hospital. However, in teaching hospitals 
4 to 6 general-purpose conference-dining rooms are 
required contiguous to the cafeteria. These rooms, 
which may be separated by folding partitions, are 
usually heavily scheduled for meetings of many 
and varied groups. 


HOUSEKEEPING 


A classroom for instructing and orienting 
groups of housekeeping employees in cleaning pro- 
cedures and sanitation techniques should be avail- 
able convenient to the employees’ locker facilities. 
It may also serve as an employees’ lounge. A 
classroom with seats for 30 persons and teaching 
space for instructors and demonstrators is usually 
adequate. A chalkboard, tackboard, projection 
facilities, and storage space for teaching supplies 
should also be provided (40, 41). 
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TaBLE 47.—WNet areas for other patient services for hypothetical hospitals of 500 and 700 beds 








500 beds 700 beds 
Type of facility 
Square feet 
fe)! a re ee ee eS CO eee ee re. eT 45, 530 60, 160 
Nursing: 

Total sf: Sire eee ee ere Tei eee... oe eee 2, 260 2, 420 
Receptionarea. 22 ue. 2s eet ee ee ee ee... See ee 160 200 
DCCLELArLAl OMCG ease Sas eee ac Be ecg ee aS (3 desks) 300 | (4 desks) 400 
Office of director, of ursingie: GOL a Cr te oo a es 200 200 
Nursing offices tete tees ao AA oat Pelee ee ed... . cae ee (5) 600 | (5) 600 
Conference rooms 222. be ON i ee ee) eee (16 persons) 320 | (16 persons) 320 
Inservice conference-classroome®. 2. y2uG.02 2b ee =. (30 persons) 600 | (30 persons) 600 
StOrageOont ye gare oe eee eee Loe Ee. oo ee ee 80 100 

Medical records: 

Totals Jars Seer eka a Se a ee 11, 480 15, 880 
Chief records librariah’sioficel itu. BEV IEe! teee cee 150 150 
Assistantyrecords librarians Of ices: s aay aie thy Ee (2 @ 100) 200 | (4 @ 100) 400 
Central-stenographic pools =... =.) 3ee S59 ee ee (12 persons) 960 | (16 persons) 1, 280 
Conference rOOm. 26 oo aie Ce ook ca pes Clete ein eee 300 300 
IRECOrd TOO 2a tae See oe ee ee Le ere Noe ee athe (15 persons) 1, 200 | (22 persons) 1, 700 
Active records sthragetroond 2a Ore are Ce Sas. (562,000) 7,600 | (791,000) 10, 700 
Inactive records, storage room. 2214 «sesioaded aweiecy.... PPL LI aa eee 
Tumor registry secretarial staff and clerks_____________-_--_------ (6 persons) 480 | (6 persons) 480 
Chart’ stmimanry ared eee eee es a oe les 6 Le 2 aie ee mE (4 cubicles) 100 | (6 cubicles) 150 
Rekéarchioiices ee AG) es eA RI Ve Bo ice ee (4 @ 100) 400 | (6 @ 100) 600 
Storage supplicasand forms? ai si. uesiues borivirew....2- oso sce- 90 120 
Microfilm room, 722 _ =~. 9.44325 ook oe he .. - SS 

Pharmacy: 

Totalos speed. ocleecees ee SRA UORE DOLL AGS... oS eae 3, 800 4, 540 
Dispensing and. compounding *. = 2-2. leis 26 -2c oan oo eee (1) 400 | (1) 500 
Prepackaging and inpatient medications: 

Pillinevand labelling oor stocks 22 4 ne eee ne eee (1) 300 | (1) 400 
Wardirequisition filling 2 2h eee see eS ee 2 See ee (1) 300 | (1) 350 
Storage of finished pharmaceuticals___._.........../2.2- 22242 (1) 200 | (1) 250 
Sterile preparations: 
Small volume parenteral solutions, antibiotics, and collyria__--_- (1) 250 | (1) 250 
Large-volume parenteral solutions *. 2. So 3 a fale cakes nee a — oe Cy ail ae ee 
Medium-volume’ parenteral solutions ?_u__- Ps 0_ 2 2k se aes SE 
Allergy: preparations 22.22.00. &. Jah dh SR Dd oS Oe Ue ce Sr i, a ee 
Flask. and.vial washing? ..s222- 4420. qsuwvewrgla...- 2d eee Cle de De bok ee | 
Sterilization 2 os ea eins eh ee Bm ewe ep ee al 
Storage? oe eee eee ete eb Sk pnw da dae Seaeie bs me afeereieirereeeta fecal een a 
Administration: 
Chief suet. «ah beget te ea ied oo telog?. . 2. Bangles (1) 150 | (1) 150 
Assistant Chichvtiete a. #6 8 Sw 2B 5). aes ee (1) 120 | (1) 120 
THVentary COMET OU. yi oan wu cue psec aa isan Se on = SS (1) 150 | (1) 150 
Conference room-library (12 people) ....-._..._......--------- (1) 280 | (1) 280 


See footnotes at end of table. 
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TABLE 47.—Net areas for other patient services for hypothetical hospitals of 500 and 700 beds—Continued 


























Type of facility 500 beds 700 beds 
Square feet 
a Sa ED 
Pharmacy—Continued 
Manufacturing: 
General manufacturing including ointment, suppository, tube 
DenGreetns IRE Teh he dk. Mee tet. | eee Beers (1) 200 | (1) 300 
Bulkeriuidgspreparation and fillings) _._.<....-----ecocetudes (1) 400 | (1) 600 
PeereOr A Ouees 6...) aoe coemia hk enldeee (1) 100 | (1) 100 
err Mir naweriny tes Le ver ee | pinlind alt seeeade sherinal loan inmeniy anlage ae 28 | 
menrmearanoryoee ees Se ee ee TK (1) 180 | (1) 180 
SS ES SE Ce ee ee, cer > Sa ech: a COMO) PE eer e NIE ee tart 5 
Storage (active and receiving): 
as Sav erncs DO) n-ne ear & (1) 300 | (1) 400 
2 no hci? felled ia deli ee speipeeiiie te Wcities (1) 200 | (1) 200 
rer meee oe fet 8 I ee (1) 40 | (1) 60 
Mommecaporrmemnec 16k ._ cue ageiiy_(@__-.-Pe 2 (1) 80 | (1) 100 
Toilets and locker rooms: Male and female____________________ saghe( 1) 150 | (1) 150 
Social service: 

ee ee a ee bene oe meee a sobeeenes saw 1, 150 1, 420 
Pen meervice curector’s office. oo. 220202 2oe bi. be ale se 2 150 150 
PERE HRCCLOP S\OIIG0Y, «6 we jae ~ Hl GL ci ew eee oe eee Sees 120 120 
Peete LIM steCeDLION, OCC... ncn bn eo - aoe once en eee eee eee ee (3 desks) 400 | (4 desks) 500 
Social service educator’s office........__.----_-.-_--_-_-_- seus. iad 120 120 
BacmuywOrsedtudents’ office:.c-.22222...-..-.-_2.----aLdeseeste (4 desks) 300 | (6 desks) 450 
er ernnrrerre fe oS 2S 2 20 ees. 2s sede 60 80 

Chaplaincy: 

id ne Wee 2 SWE Sah J. ee SEO 650 800 
ee ine de nen eg obeseeseeeeesseclao = =n 5 eee eae a oe Se, 2 
ates eee ao! SoS SE oe ase ede secensezescers 100 100 
SEEIICO RS Sn eine pees ee decseesseesseen 150 150 
Ben RI MINOT COn se oS a A ee oe eee 100 100 
UMEBEERS ATH 0 AL OMICO. noo 5 neg cones ees sese dense eeeeen (4 desks) 300 | (6 desks) 450 

Volunteers: 

eer tree et etiet me yt OS. a2 eee ee eect cecesacrs 960 1, 190 
MEG So OT oe no oes he ed one n= eee Se 150 150 
MOCReHILIMMAMOnWOrknOOM) ..- — o som ea - + — se ees ee ee ee 360 540 
yO kel ES SR 2 2S aS es ee ee ere 200 200 
Locker room (coats and smocks) and toilets......----------------- 250 300 

Distary: Total. .....-...4.--------~-------.=-+--++-+------------<-- 23, 350 34, 030 
Administration: 

| et | halen ee Cn ay mes marl. tT! s 590 810 
Mince OT OmGictehiCs OCG ee. oe he ne eee eae eee ese oe ena 150 150 
Assistant director’s office(s)-2.2-----=++----+----+---------------- 120 | (2) 240 
SEE Sica VIRGINS 2 Idomiraed MA eE 908 ee (2 desks) 200 | (3 desks) 300 
esti alvGinectOr S OllCC:) 3.42 -- <n ee ee ee 120 120 
Leaterenco-classroom . = 2 22-2 SS Sano Soe 3 Sak See ER SES SS wa a aS w a na ae Pk on A ea eae 


See footnotes at end of table. 
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TABLE 47.—Net areas for other patient services for hypothetical hospitals of 500 and 700 beds—Continued 


500 beds 700 beds 
Type of facility 


Square feet 





Food production: 


Otel. we. 2. co ease ce oor e ee os cae ee eo ee ee 11, 640 14, 830 
Office of dietitian inteharge 2-222. EEE ee see ones ee eee 120 120 
Offices of staff dietitians, supervisors, and clerks...........----.--- (5 desks) 450 | (6 desks) 540 
Food-production center and associated preparation and storage areas_ 9, 000 11, 800 
Food-service personnel lockers, showers, and toilets__.......-.----- 2, 000 2, 300 
Janitor facilitiess sAet 2. 5 RR et oe ek eee es eo ee eee 70 |. 70 

Food service: 

Total .sece Wd See eee hol. tte lee deebee ds esses ee eee 9, 380 13, 410 
Office. of dietitian in*charge.. 02... Ph) doe e sees eee cose eee 120 120 
Offices of supervisorg‘and clerks... lil Jscssssesesesacceeseeease (3 desks) 270 | (4 desks) 360 
Cafeteria serving lines and main dining areas___.-.-_-_----------- 6, 700 9, 600 
Contference-dinitig rooms sere a ee SE er ee (4 @ 500) 2,000 | (6 @ 500) 3, 000 
Publicgtoiletifa cilities. saa. 2 oes. Wes Sir ae See ae oe See ee 220 260 
Janitor. facilities: 2+ Mh Sean - num cdecsendependsescewersegce 70 70 

Dishwashing: 

Totals 550-4 SB ibe dee es be eeeeeseccloansesams 1, 000 1, 200 

Central dish and tray washing and associated areas___._____-_----_- 1, 000 1, 200 
Therapeutic dietary facilities: 

oT Ot ee id = ain os eons Ree ne 480 720 
Office of dietitian in charge and clerks 4_____-_-.----------------- (4 @ 120) 480 | (6 @ 120) 720 
Patient=care” nourishment rooms §oc Sores). eee esos ease cues see oc nee eee 
Patient-care. dining-rooms S222 ..<<.cnie secs cscs eedsescsncessecustie teen eee | eee 
Patient-care tray area@’®_ 2... 22. o asessssesssadsseneses ese) eee eee eee 
Metabolic kitchen {"ut = ee es eseeeccssacdscssbee sncieeee eee ee eee 
Outpatient diectitian’s’office *_.._......--sccaeaedesecscsseed eeu s ce)bldin.n cette St ae 
Outpatient nutrition clinic ®. 00 220l Ll ess esecesccasecaesecedds|uccccietese +} oO eee 

Housekeeping: 

Total <1 seat ie ee es Oe ee eee 2 ces oesouee 2, 140 2, 940 
Director of housekeeping. office: .22- ce Jecesescasdosdeecssssesee 150 150 
Secretarial office. =. 40M so) tedden . os eeeseutescdcaeceseserees 100 100 
Assistant director's @fieesc.s\ ostiuca deweebeverccascsteweaesas (2 desks) 160 | (2 desks) 160 
Housekeeping training-room....2.4.-...\¢eesaeceswasessdtesecee™ 350 350 
Hotisekeeping personiel ‘lockera2 2 oSe tone. on eee eden ddel anor annes ak oe ace wens bom eae ae 
Showers‘ and«toilete. ee #402. ooo ese ser cartes seseesss ee 1, 080 1, 780 
eno te! 44216111, eee © Rie aes SUE Realy re Menlo MRA Me LL Ye 300 400 


1 May not be required if a student nurses’ classroom or nursing-arts room is provided. 

? Optional. 

3 If the pharmacy is not located convenient to the outpatient department, a subpharmacy may be required in the 
latter. 

4 May not be required if offices for general use are available on the patient-care units. 

5 Included in patient-care and outpatient sections. 
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Hospital Supporting Services (20) 


TELEVISION 


Television in black and white and in color as a 
teaching tool in the university teaching hospital 
has many possibilities when properly used. How- 
ever, its use is still in an experimental stage and 
the temptation to assume that it will solve all 
visual communication problems should be resisted. 
Color TV is more expensive in capital outlay and 
in programing. It seems likely that developments 
in the techniques and use of TV will be rapid and 
varied in the years to come. Therefore, conduits 
should be installed in new construction to make 
possible various uses and combinations. It has 
been suggested that 4- by 4-inch wireways be used 
with inspection panels at 50-foot intervals. 
Spaces should be provided for control rooms, 
studios, and equipment rooms on the basis of the 
best current information. 

Table 48 gives areas for hospital supporting 
services for hospitals of 500 and 700 beds. 

Television has proved valuable in the demon- 
stration of patients when the audience is too large 
for close student-patient contact. It is also help- 
ful in increasing the effectiveness of interviewing, 
demonstrations, laboratory experiments, and tech- 
nical procedures (42). 

Air-conditioning requirements must be consid- 
ered in control areas. 

The following are examples of programs that 
may utilize television for teaching purposes: 

1. The department of psychiatry may have in- 
terviewing studios for inpatients and outpatients 
in clinical or research areas. Video and audio 
may be received in the auditorium and depart- 
mental conference and lecture rooms. 

2. The department of surgery may originate 
programs in the operating suite which could be 
received in the auditorium and departmental con- 
ference and lecture rooms. 

3. The department of medicine may originate 
programs in a studio or heart catheterization lab- 
oratory to the auditorium and departmental con- 
ference and lecture rooms. 

4. The department of radiology may originate 
programs in a fluoroscopic room equipped with an 
image intensifier, radioisotope laboratory, or total- 


body counting room to selected departmental of- 
fices, conference rooms, auditorium, or student 
areas. 

The auditorium should be arranged for both 
originating and receiving programs. A _ large- 
screen projector for black and white or color is 
more effective than monitors in the auditorium. 

Such areas as physical therapy, occupational 
therapy, and clinical psychology should be 
equipped for mobile TV. Video and audio from 
these areas could be directed through central con- 
trol for distribution to various receiving areas. 


MEDICAL ILLUSTRATION 


If medical illustration is in the basic science 
building remote from the hospital, some duplica- 
tion of facilities will be necessary in the hospital. 
For example, darkroom, storage room for cameras 
and other equipment, and possibly a studio for 
photographing patients may have to be provided. 


DATA PROCESSING 


Rapid progress is being made in the develop- 
ment of data-processing equipment and in its 
application to hospital functions, and some hos- 
pitals are finding it feasible to institute systems 
for accounting and medical statistical functions. 
The sharing by several hospitals or facilities of 
equipment and programing services is being done 
in some cases. 

In the university teaching hospital, the in- 
creased activity over the community hospital of 
comparable size will make it more feasible for the 
teaching hospital to utilize data-processing 
systems. 

Facilities should be designed to permit either 
initial or ultimate installation of data-processing 
systems. 


TECHNICAL SHOPS 


Unless the following shops are available in a 
contiguous building, they must be provided in 
the hospital. They will serve not only for main- 
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tenance and repair but will assist in research and 
development programs. 

Medical instrument shop.—In addition to the 
maintenance and repair of surgical and other in- 
struments, this shop will serve as support for vari- 
ous types of research. 

Electronics shop.—This shop will serve for the 
maintenance of electronic systems and equipment 
used in diagnosis, treatment, and research. 

Technical X-ray shop.—See Radiology. 


LIBRARY 


If the medical school library is not in a build- 
ing adjacent to the teaching hospital, a branch 
library with some duplication of books and jour- 
nals should be provided in the hospital, since 
standard medical texts and journals should be 
available around the clock in the hospital. 
Department libraries may be private collections 
or be related to the central library system. 


TaBLE 48.—Net area for hospital supporting services for hypothetical hospitals of 500 and 700 beds 








Type of facility 


Television 122. 22.. 35 eee ee SE 3 Ae ERS eR 
Centralcontrol 22: ilpeee sess 2a bce a Uae eee eee 


TD star DrOCessinie tet. ae Se Se. ote see eee ee ee ee 
‘Lechnical: sho pete: Se 2 see Ae oe ates eae ee eae en 
Medicaltinstrumentishop s324 seems Seebel eee” Ane 2 
Electronics, shopates 43 4 —lvpeteprs eri ty. Sue 
igi. eee ne, eee eg. enn Mee eee ee ee 
HOS PIGAIBN Dr ary yes = awe oye tere Wee ee 
‘AuditoriumpandWlecture rooms o aaa === eee eee ae 
Auditorium sc. }.- 235. ee ee eee 


1 Optional. 
2 In medical school. 
3 See Ch. 4 for a discussion of these areas. 


ed era as a (300 persons) 4, 000 
BA ighh nts eee (2 @ 1900) 


500 beds 700 beds 


Square feet 





(300 persons) 4, 000 
(2 @ 1900) 3, 800 





3, 800 


TasLE 49.—WNet areas for other hospital facilities for hypothetical hospitals of 500 and 700 beds 


Type of facility 


Undergraduate medical students: 
Study cubicles with lockers 
Recreation center 

Mechanical plant areas: 
Maintenance shops ! 
Transformer room 
Mechanical space ? 
Security guardroom and check-in 

General services: 

Central sterile supply 
Laundry 


See footnotes at end of table. 
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500 beds | 700 beds 


Square feet 


CAAA DP PERCE 5.0 74, 650 96, 820 
vs £8908 (128 persons) 6, 150 | (192 persons) 9, 220 
tes we 1, 000 1, 200 
bie P ORR 9, 500 12, 000 
- Se Oe 1, 200 1, 500 
ug att Vaasa 5, 300 6, 400 
OR i eta ie 600 700 
OE ee 5, 000 6. 000 
3 eee 12, 000 13, 500 





TABLE 49.—WNet areas for other hospital facilities for hypothetical hospitals of 500 and 700 beds—Continued 











500 beds 700 beds 
Type of facility 
Square feet 
Storage and receiving: 
ule wsores (Gorou sarah. por bed) 2% oe: --2-20..-.-- ssa neeephe 15, 000 21, 000 
Oy ETS a te Ee A Ce ae a a 500 700 
UPI APPR IMEMMIRE TOGRCR 22 oe oe eee nee eee 1, 700 2, 000 
ee nn NE ee 2 Sk ean a noe ce 5, 000 7, 000 
PeOmnreE UIDmenG BPOTACG. 28. RS a eee ee ed eee 1, 000 1, 200 
Personnel lockers and toilets: 
Pumemerreregnumel lockers °. 2.0 02.--..-) ~~. ..---.5.+.--.4---- 2, 200 3, 100 
Nursing personnel toilets and lounges-_-_--_..-.-----.-.-------._--- 1, 300 1, 700 
DORR MOTOL UE. fetes io ae ce em meee 4, 400 6, 200 
Perovees Lonets and restrooms... ..-..... 2... 2 Lee 1, 600 1, 900 
Mere yeemimerwaculngu. [22 08002. ls kl bese 1, 200 1, 500 


1 Including plant engineers’ offices. 

2 Assumes remote boiler and air-conditioning plant. 
3 See patient-care units for additional facilities. 

4 For all nonprofessional personnel. 


Norr.—Central animal quarters, morgue and autopsy, and medical illustration are located in basic science area and 
not included in hospital areas. 


TABLE 50.—Summary of areas for hypothetical teaching hospitals of 500 and 700 beds 


500 beds 700 beds 
Type of facility 


Square feet 





meememoenenUare teen (rounded). 22.2. 102 2--42.--be +--+ ab escclse 602, 000 809, 000 
Total net square feet (65 percent (rounded))-------------------------- 391, 000 526, 000 
Gross-net difference square feet (35 percent (rounded))--.__------- 211, 000 283, 000 
eerenreeetven ele. 042.0 2-.2--.. 2-2 .i2.+----5---- 25 ceo 1, 204 1, 156 
ER i as Hobe e tee sees uewagee we 21, 240 26, 260 
Se i os ent mene ihe ee 114, 010 174, 400 
PPE PISUAICRIONG Co ons. 8 a in a none saw anata aces 27, 040 34, 580 
rr Sewn fs oe en a es ene eae 6, 930 8, 370 
ORS Se a a a a oe 25, 140 32, 780 
Cilsical diagnostic laboratories... ....-.---=.-.------.----.-22-2-. 19, 820 25, 380 
Ee ne eh old Henk we din ene en sae ceases 22, 210 28, 420 
eee Reena SeCenarLNent. _ .__. ~~ -.---s--- 24-3 <5 nee one == 860 1, 050 
CUTIE BOLWICG. on oo eee meneninntnwn conn 800 900 
Ei Spell ple Naeem i ea a ee 5, 575 7, 030 
PE nreer vines iu J. Loy elas ll ee 19, 190 22, 240 
Pen Mean SPTVICO@ 2. 260s 40s... 2 n-ne - Ske so beee eee 45, 530 60, 160 
Pomitalsupporuny services —.... ...--<~-----5--..-----4-5---4-- 7, 800 7, 800 
ETNIES 2 oo 5 bad oan n oe anne ne sneer aan 74, 650 96, 820 
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Chapfer 8 


ENGINEERING AND SAFETY REQUIREMENTS 


Mechanical Facilities 


Mechanical facilities should be designed to ac- 
commodate changes in teaching content and meth- 
ods and the rapid and continuing developments 
of new types of equipment that serve both teach- 
ing and research. These changing conditions will 
require ingenuity in design to provide flexibility 
and capacity in service systems that will permit 
frequent changes in the services with a minimum 
of disturbance and expense and a potential for 
future expansion of the facilities. 

Design standards for such areas as hospital, 
amphitheater, lecture rooms, and offices are well 
established and available to designers and are not 
repeated here. However, not so widely under- 
stood are the designs for utility services, environ- 
mental and safety requirements for such areas as 
teaching laboratories, research laboratories, and 
animal quarters with their auxiliaries and facil- 
ities for highly specialized subjects. 


PLUMBING 


The use of the various utility services will vary 
according to the department served in teaching 
laboratories and to a greater degree in research 
laboratories. To provide greater flexibility, all 
laboratories should have air, vacuum, water, gas, 
and electrical services at all work areas. 

Laboratories cannot be designed primarily to 
accommodate the various piping systems. How- 
ever, required piping systems, which are often 
subject to change, should not be crowded into 
improvised spaces. During the planning stage the 
space requirements for these services should re- 
ceive a priority equal to that of any other element 
of the laboratory. 

Plumbing fixtures.—Plumbing fixtures and their 
trim must be selected with care to suit the partic- 
ular function they serve. The types are fairly 


well standardized so will not be covered here. 
However, care must be exercised in selection to 
assure materials that will withstand the rigorous 
usage to which they will be subjected. 

A. deluge shower, with continuous-acting sup- 
ply valve, and an eye bath must be installed in 
each teaching laboratory equipped with a fume 
hood. In research areas these showers may be 
placed in the corridor to serve several laboratories. 
Floor drains should not be installed at these 
showers because of the possibility of the drain 
traps drying out from infrequent use and admit- 
ting sewer gases to the area. 

Control valves for the operation of utility serv- 
ices within fwme hoods should be mounted on the 
exterior of the hoods. Each laboratory hood 
should be equipped with a sink in addition to a 
general-purpose sink located adjacent to the hood. 

Radioisotope hoods, toxic fume hoods, and 
hoods used for strong oxidizing agents should 
have stainless-steel interiors and stainless steel 
exhaust ducts equipped with washdown facilities 
that will serve the hood and the first 10 feet of 
the duct interior. The drain for the hood and 
duct system may be located under the plenum 
space of the hood. 

Piping systems.—Four basic considerations are 
important in the piping systems design for the 
laboratory area: (1) Location of the systems to 
provide easy accessibility; (2) provision of suf- 
ficient space to accommodate the systems without 
crowding; (3) sizing and arrangement to facil- 
itate expansion and modification as required; and 
(4) quality of materials used in fabrication of the 
systems. 

Normally the main piping systems from which 
branch lines are taken to serve individual work- 
benches will be concealed in wall chases. The 
chases serving vertical piping systems should be 
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shafts of sufficient size to permit the entrance to 
the shaft of service personnel and the use of tools 
within the area. The entrance to such shafts 
should be from a point outside the laboratory 
proper. Sufficient space should be provided be- 
tween the individual piping systems to permit the 
use of tools for opening or removing pipe sections, 
valves, and fittings. The loss of use of bench 
space and service personnel labor time involved 
in simple repairs or replacements is too often 
aggravated by crowded piping systems. These 
shafts should also be designed to accommodate 
ventilation or airconditioning duct systems and 
electrical raceways. Although shafts require 
space which is usually at a premium and expen- 
sive, they permit changes in laboratories with a 
minimum of cost and interruption of service and 
will reduce normal maintenance costs. 

Pipelines connecting the main vertical systems 
to the workbenches may be installed in several 
ways, among them: (1) in horizontal wall chases 
which are covered by removable panels; and (2) 
overhead on or above the laboratory ceiling. 

Horizontal wall chases are located behind the 
workbenches which are removable to permit access 
to the piping as required. These chases have the 
advantage of being adjacent to the area served; 
since they are concealed they present no problem 
of dirt accumulation. 

Overhead systems may be exposed or concealed 
above a suspended ceiling. Exposed overhead 
ceiling-mounted piping requires housekeeping to 
remove accumulations of dust and condensed va- 
pors from the tops of the pipes. Concealed over- 
head systems eliminate the housekeeping chore, 
but have the disadvantages of requiring removal 
of sections of the ceilings to service the systems. 

Good laboratory design assumes that a number 
of physical changes in layout and equipment will 
occur periodically to accommodate advances in 
techniques and research, and that facilities will 
be expanded. For this reason individual piping 
systems should be sized to serve not less than twice 
the demand initially estimated. 

Materials used in fabricating piping systems 
should be the best quality available. Selection of 
water supply and drainage piping materials 
should take into account the characteristics of the 
local water supply, the various corrosive liquids 
disposed of through the drainage systems, the 
carelessness of users of the systems, and the ever- 
present possibility of new types of waste materials. 
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Piping systems of inferior quality or types un- 
suited to the function required cause costly re 
pairs and replacements far in excess of the 
additional cost involved in securing proper ma- 
terials at the time of the original installation. 

The various piping systems should be carefully 
zoned and valved to permit isolation of individual 
segments of the system and individual branch lines 
to laboratory workbenches. Attention to this de- 
tail will amply repay the additional cost of in- 
stallation in reduction of lost bench time and labor 
costs during the life of the structure. 

To facilitate the removal of increments in the 
piping system for replacement or repair and to 
facilitate the installation of additional services as 
the need develops, unions for quickly disconnect- 
ing the piping system and plugged tees for new 
connections should be strategically located in each 
system. In addition, the use of tees with one out- 
let plugged at 90° changes of direction in the 
piping system instead of elbows will provide a 
ready means of extending the system. Because 
of the cost of installation, the use of additional 
fittings should be made only after a realistic ap- 
praisal of the probability of future use. 

Drainage systems.—In general, drainage sys- 
tems and the materials used in their fabrication 
will conform to standard construction practice for 
most areas of the medical school and hospital. The 
exceptions to this rule will be systems serving 
laboratories and animal quarters. In these areas 
waste lines are subjected to harsh usage because 
of the types of waste materials, carelessness, or 
accidents. For this reason a determination of the 
type of liquid waste to be disposed of from each 
laboratory should be the basis for the selection 
of piping materials and the design of the systems. 

Because the drainage systems in the vicinity of 
the workbenches are often subject to blockage re- 
sulting from careless or accidental insertion of 
foreign objects, it is important that ample and 
easily accessible cleanouts be provided in the 
system. 

The acid wastes discharged from such labora- 
tories as biochemistry, pathology, and pharmacol- 
ogy would very quickly destroy ordinary gal- 
vanized iron or steel waste lines normally used in 
other areas. This situation is aggravated by the 
volume of discharged material and the carelessness 
of the users who neglect to dilute solutions prop- 
erly before pouring them into the drainage sys- 
tem. To insure a permanent trouble-free drainage 


system, acid-resisting piping materials should be 
used for all drainage systems serving laboratories 
in which acids will be used. The traps of acid 
drainage systems, usually located under the work- 
benches, should be provided with guards to reduce 
maintenance costs resulting from breakage. 
Where the volume or acid waste produced is great, 
it may be advisable to install a separate acid- 
waste system. This system should empty into a 
dilution sump prior to discharge to the sewer. 

Because lead amalgamates with mercury, lead 
pipe and fittings should not be used in any area 
where there is the possibility of mercury getting 
into the drainage system. 

High silicon cast-iron pipe and fittings marketed 
under several trade names have been a standard 
for this purpose for many years. In recent years 
glass pipe has been gaining recognition and has 
been successfully used in a number of installations. 

Normally the concentration of radioactivity in 
wastes resulting from the use of radioisotopes in 
medical schools and hospitals is sufficiently low to 
present no problem in the municipal sewer system 
because of the high dilution effected. However, 
with the increased use of radioisotopes, particu- 
larly in research, care must be exercised to elimi- 
nate the possibility of contamination of waste 
lines within the buildings. Where extensive use 
of high-level radioisotopes is indicated, a separate 
drainage system should be installed. This may 
discharge to a stainless-steel detention tank or a 
separate house trap where it can be properly moni- 
tored before discharge to the house lines or sewer. 

Stainless steel is recommended for drainage sys- 
tems of laboratories where radioactive waste 
materials will be handled. Stainless steel is 
. preferred because it can be made leak-tight, which 
is imperative with such wastes, and because of its 
relatively smooth interior including welded joints, 
which facilitates cleaning by flushing. Periodic 
monitoring of the system at traps and at points 
where the system changes direction is rec- 
ommended as a safety measure. 

Wafer.—If experience data are not available, 
an analysis showing the characteristics of the 
local water supply should be the basis for the 
selection of the piping materials for the hot and 
cold water systems. This analysis will also in- 
dicate whether water treatment is required and 
the type needed. 

Copper piping is recommended for water dis- 
tribution systems with galvanized wrought iron 


for mains over 5 inches in size. This piping will 
be satisfactory for most areas of the country 
although the water analysis may indicate other 
materials as equal to or better in some areas. 

Flanged test nipples, which are easily removed 
from the piping system for visual observation of 
the interior condition of the pipe, are rec- 
ommended for installation in several locations in 
the main water distribution system. A bypass 
should be installed around each nipple to permit 
continuity of service when the nipple is removed. 

The water distribution systems serving work 
areas of laboratories are in constant danger of 
contamination from the toxic elements used in ex- 
perimentation and research. This hazard is ag- 
gravated by the necessary use of hoses and equip- 
ment which are attached to the water outlet. Such 
contamination can endanger the entire potable 
water supply of the building and is frequently 
difficult to recognize. It can occur from cross- 
connection of systems which emphasizes the nec- 
essity for color coding and lettering of piping 
systems, but more often it results from back- 
siphonage of materials into the system during re- 
pairs (42). To eliminate this hazard, an in- 
dustrial water system is recommended to serve 
all laboratory work areas. The distribution sys- 
tem must be independent of the potable domestic 
system and must be so installed as to make im- 
possible any contamination of the domestic sys- 
tem from it. One system serving the entire 
building can be installed. However, in multi- 
story buildings housing many laboratories, con- 
sideration should be given to zoning the industrial 
system by floors. The industrial water system 
poses the administrative problem of preventing the 
use of this water for drinking. 

The use of an industrial water system will elim- 
inate the need for the many vacuum breakers, 
which will be required for protection where a 
single distribution system serves all functions. 
Vacuum breakers are expensive to install and 
costly to maintain in operating condition. To in- 
sure safety through proper operation, the vacuum 
breakers must be inspected at regular intervals. 

Distilled and demineralized water.—Generally, 
demineralized water will suffice for many labora- 
tory procedures although distilled water may be 
required for microbiology, biochemistry, physiol- 
ogy, and for certain research studies in the medical 
school and in the clinical laboratory and other 
areas of the hospital. Where demineralized 
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water serves most needs and only small amounts 
of distilled water are required, consideration 
should be given to piping demineralized water to 
stills within the laboratories. The quality of 
water required for specific areas should be deter- 
mined prior to design of the distribution systems. 
The analysis of local water characteristics, previ- 
ously referred to, should be reviewed to determine 
the feasibility of obtaining the quality of water 
desired from the local water supply by the demin- 
eralization process. This is important because the 
products not removed by the ion-exchange process 
may vary from one source of water to another, 
or in the same source from one time to another. 
In localities where demineralization does not suf- 
fice, distillation is required. 

Because of the possibility of wasteful use of 
these waters, which are expensive, they should not 
be piped to the workbenches of general teaching 
laboratories. One source of supply may be pro- 
vided in each teaching laboratory. For a number 
of small research laboratories, one source of sup- 
ply may be provided in the general corridor or 
in a preparation room convenient to them. With 
this system, individual carboys of water are 
mounted high enough on each workbench to pro- 
vide gravity flow to the work area. Containers 
can be refilled from the one source as required. 

Stills and demineralization equipment should 
be located at an elevation within the building 
sufficient to provide gravity flow to the centrally 
located supply points. Space should be provided 
around this equipment for easy servicing and 
cleaning. This area should have a conveniently 
located water supply and a floor drain. 

Pure block tin lining is recommended for the 
treated-water storage tank. Aluminum and stain- 
less-steel piping are most commonly used for the 
distribution system although glass and unplasti- 
cized geon resin polyviny] chloride have been used 
successfully. Centrally located dispensing units 
are usually fabricated of stainless steel sized to 
accommodate a standard 5-gallon bottle. A block 
tin lined self-closing swing spout faucet is rec- 
ommended at the dispensing unit. Periodic checks 
should be made of the quality of the water 
delivered by the system. 

Animal quarters.—The location of the animal 
quarters and the number of animals housed will 
influence the design of the drainage systems for 
these areas. Cleaning of the areas and of cages 
results in a considerable quantity of bedding, 
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animal hair, and other materials being washed 
down the drains. 

A lower floor location is recommended, but if 
animal quarters are located on upper floors of the 
building, a drainage system independent of the 
normal building system is recommended to reduce 
the possibility of blocking the entire building sys- 
tem. Such blocking would result in flooding of 
lower floors in addition to the inconveniences of 
interrupted service. Oversizing will provide pro- 
tection for the drainage systems serving small 
animal rooms on individual floors. 

Floor drains of animal quarters should be pro- 
tected with deep seal traps. Drains for rooms 
housing larger animals such as dogs and monkeys 
should be of a flushing-ring type with special hair 
traps. 

Sprinkler system.—Although the buildings will 
be of fireproof construction, a sprinkler system in 
addition to the standard standpipe system is rec- 
ommended for storage rooms housing volatile 
materials and laboratories in which such mate- 
rials are used. 

Gaslines.—These lines should be generously sized 
to provide for expansion of the service and to 
maintain constant pressure at workbenches. A 
main emergency shutoff valve controlling the gas 
supply to each laboratory should be installed in an 
accessible location, preferably outside the labora- 
tory. Black steel pipe is recommended for gas 
piping systems. 

Compressed air and vacuum air systems.—Cop- 
per tubing is usually used for these systems al- 
though galvanized steel and threaded malleable 
iron fittings may be used. Generous demand fac- 
tors should be used in sizing the systems to pro- 
vide for expansion and increased usage. Air _ 
filters and driers should be included in the design 
of compressed-air systems. 

Discharge from vacuum pumps should be ex- 
hausted to the outside because laboratory workers 
inadvertently and sometimes deliberately use these 
systems to discharge highly toxic or flammable 
solvents. ) 

Air compressors and vacuum pumps should be 
located on lower floors and isolated from the build- 
ing structure because of vibration occurring 
during their operation. This vibration is often 
transmitted through the building structure and 
can seriously affect microbalances, electron micro- 
scopes, and other precision equipment if not 
controlled. 


Oxygen system.—Copper piping is recom- 
mended for oxygen systems. An emergency shut- 
off valve controlling the oxygen supply to each 
laboratory shall be installed in an accessible loca- 
tion, preferably outside of the laboratory. Be- 
cause of the fire hazard, care must be exercised in 
locating the outdoor bulk supply system with 
reference to other facilities in the area. 


HEATING, VENTILATING, 
AND AIR CONDITIONING 


The boiler plant serving the university will, in 
most instances, serve the medical center. In this 
case, present and future loads contemplated for 
the existing boilers and equipment should be 
analyzed to insure that sufficient capacity is avail- 
able to serve the additional loads to be imposed. 
A separate boiler plant remotely located with 
reference to the medical center is recommended for 
new facilities not physically associated with a 
university. Because of the ventilation problems 
arising from the incineration of waste materials 
in individual buildings, consideration should be 
given to housing a main incinerator plant in or 
as a part of the boiler plant. 

With the exception of the northernmost areas 
of the United States, heating, ventilation, and 
humidity control can be provided with an air sys- 
tem. In colder sections of the country, air systems 
may be supplemented by conventional heating 
units. Combining the functions of ventilation, 
heating, and cooling into one air system is not only 
economical in cost, but also provides more work- 
space within the buildings by eliminating floor- 
mounted units and allows greater flexibility in 
use. 

Careful attention during the preliminary design 
stages to items such as orientation of the buildings, 
the sizing of glazed areas, shielding of glazed 
areas from direct solar load, and proper insulation 
of walls and roofs will reduce the size and initial 
and operating costs of the air-conditioning and 
heating equipment. 

Considerable mechanical equipment will be 
housed in the buildings of the medical center. 
Because of its size and characteristics, most of this 
equipment produces vibration which can be trans- 
mitted through the building structural members 
to occupied areas as noise or vibration. This is a 
nuisance and is also particularly objectionable be- 


cause of its detrimental effects upon delicate scien- 
tific equipment and its operation. For this reason, 
mechanical equipment rooms within or adjacent to 
the school buildings should be located to minimize 
this problem. Heavy equipment with moving 
parts such as refrigeration machines, air compres- 
sors, and pumps should be located in basement 
areas where possible without complicating good 
design. Equipment with heavy vibration char- 
acteristics should be mounted on foundations 
which are independent of the building structure, 
and those producing less vibration should be iso- 
lated by standard methods. Small fans, pumps, 
and other equipment may be located throughout 
the building as required or in attic machine rooms 
if properly isolated. No equipment should be in- 
stalled above ceilings or in similar inaccessible 
spaces. 

The term “air conditioning” as used in this text 
refers to air treatment to control simultaneously 
its temperature, humidity, cleanliness, and dis- 
tribution to meet the requirements of the area 
served in both summer and winter. Air con- 
ditioning is particularly important for the medical 
center because the success of any of its programs 
is dependent upon the quantity, quality, and dis- 
tribution of air. Ventilation rates expressed in 
the text refer to room volumes of fresh outdoor 
air which are to be provided for the area to main- 
tain desirable conditions. These ventilation rates 
do not refer to air turnover required to maintain 
the specified temperatures and humidities of the 
various areas. Amphitheaters, lecture rooms, and 
conference rooms require ventilation and tempera- 
ture control for comfort and to maintain alertness 
of the occupants. Such rooms as operating and 
delivery rooms and nurseries have special prob- 
lems (29, 35). Toxic and explosive byproducts 
result from many procedures carried out in the 
laboratories and must be removed by ventilation. 
The removal of normal contaminants of the air is 
required to insure the accuracy of some pro- 
cedures. Humidity control is essential to preserve 
the accuracy and dependability of much equip- 
ment, particularly that involving electronic com- 
ponents. Large investments in collected data and 
research equipment can be lost by unsatisfactory 
or incomplete control of the air of the environ- 
ment. An air-treatment plant is required to pro- 
vide these and many other essential conditions. 
Reliance cannot be placed upon open-window or 
gravity ventilation systems. 


161 


Special Design Standards 


LABORATORIES 


Engineering requirements of teaching and re- 
search laboratories are similar. Reference is made 
to research facilities wherever their requirements 
differ from those of the teaching facilities. 

Particular attention should be given to the types 
and sizes of equipment used in various labora- 
tories. Heat gain from ovens, drying cabinets, 
kettles, sterilizers, electronic equipment, and heat- 
ing elements can negate the usefulness of an other- 
wise well-designed ventilating or air-conditioning 
system if this factor is neglected in the initial 
design. 

The quantities of outdoor air required to ven- 
tilate some areas of laboratories represent a con- 
siderable load on the air-conditioning system. To 
reduce this load, consideration should be given 
to the use of air-to-air heat exchangers which have 
shown exceptional efficiencies in some applica- 
tions. If applicable, this equipment should reduce 
initial cost of installation and annual operating 
costs. 

Duct systems used for the distribution of air 
for laboratories require considerable space. As 
previously noted under the plumbing section, shaft 
spaces should be designed to accommodate the air- 
conditioning duct systems as well as the plumbing 
and heating systems and the electrical raceways. 

Spaces for duct systems should be large enough 
to permit the installation of duplicate systems 
often paralleling the original system. This ‘pro- 
vides for expansion of the systems to serve new 
areas that require different quality and quantity 
of air or the addition to an existing area of such 
equipment as fume hoods. The lack of space for 
ducts for hoods not initially contemplated has 
been a serious error in design of most science 
laboratories. 

General air distribution and return systems 
should be constructed of conventional materials 
following standard designs for the type of system 
employed. Exhaust duct systems serving safety 
hoods and fume hoods require special materials 
to handle the exhaust products originating in the 
hoods. These fumes may be toxic, radioactive, in- 
fective, explosive, or corrosive; therefore, the type 
of hoods and the materials for duct systems serv- 
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ing them should be selected for specific applica- 
tion. Exhaust ducts serving hoods in which radio- 
active materials, volatile solvents, and strong 
oxidizing agents are used should be stainless steel 
for a minimum distance of 10 feet from the hood 
outlet and should be equipped with washdown 
facilities. 

Because of the necessity for preventing any 
backflow of air from the hoods to the laboratory, 
a face velocity of 100 feet per minute inflow of 
air to the hood should be provided. This velocity 
is required to overcome external drafts at the face 
of the hood which may be created by many activi- 
ties in the room, and to overcome thermal air cur- 
rents created by heating elements used in the hood. 
A supplementary air supply over and above nor- 
mal ventilation requirements should be provided 
to the laboratory to compensate for the quantities 
exhausted through the hoods. This supplemen- 
tary air supply, which need not be completely 
conditioned, may be provided by a system inde- 
pendent of the normal ventilating system. With 
such a system the supplementary air is discharged 
downward near the face of the hood. Usually, 
exhaust systems serving hoods are manually 
activated at the hood at the time of use. Where 
such a system is used, the individual hood exhaust 
systems should be electrically interconnected with 
the supplementary air supply system to provide 
an ample air supply to any hoods placed in oper- 
ation. However, failure of the supplementary 
air supply should not shut off the hood exhaust 
system. Under normal operation this system will 
prevent any imbalance in the pressure maintained 
in the laboratory proper by the normal ventila- 
tion system. As a safety measure some authorities 
recommend only one centrally located switch to 
activate the exhaust systems of all hoods in a 
single laboratory and thus insure that all hoods 
are in operation when the laboratory is in use. 
Such a system has some merit for teaching labora- 
tories which are not subject to much change, but 
is not recommended for research laboratories or 
areas where expansion or the addition of hoods 
can be expected to occur. 

Each laboratory hood should have an individual 
exhaust system with the fan located as near as 
possible to the outdoor exhaust port to insure a 
negative pressure in the duct. Attic machine 


rooms or the building roof are preferred locations 
for these fans. They should be located and spaced 
to provide easy access for servicing. Radio- 
active isotope hoods for high levels and hoods 
used for highly infectious materials should be 
equipped at the point of exhaust from the hood 
with high efficiency submicron filters. Depending 
upon the types of organisms used, the filters serv- 
ing bacteriological hoods and similar bacterially 
contaminated exhaust systems may require means 
of sterilizing the filter media prior to changing the 
filter. Several means of accomplishing this steri- 
lization are available. A steam-formaldehyde 
spray system may be installed or filters with in- 
tegral electrical resistance wiring for producing 
400° F. heat for dry sterilization may be used. 

The location of fresh-air inlets and exhaust-air 
outlets for buildings are of vital importance and 
should be decided upon in the preliminary design 
stages. The importance of these locations in the 
overall operation of the facilities cannot be over- 
emphasized, and architectural design features 
should not be permitted to influence the locations 
unduly. Supply inlets should be as remote as 
possible from any exhaust system discharge. In 
determining the separation distance, consideration 
should be given to prevailing winds, other build- 
ings, and obstructions in the vicinity. Air inlets 
should be located as high as possible on the struc- 
ture. Exhausts should be carried above the roof 
and located remote from windows or openings to 
the building or adjoining buildings. The quality 
of air maintained in the various departments will 
depend upon the filtering systems selected and the 
ventilation rates decided upon for each depart- 
ment or area within a department. Filters should 
be selected with due regard for the functions 
served. Manometers should be installed across 
each filter bed to determine the resistance of the 
bed to the airstream and to indicate the necessity 
for cleaning or replacing filters. 

For particularly sensitive areas, such as operat- 
ing rooms and microbiology laboratories, in ad- 
dition to the regular filtering system, a final or 
polishing filter of high efficiency should be in- 
stalled in the duct systems at the entrance to the 
area. 

A central chilled-water system utilizing at least 
2 units of equal capacity is recommended. Be- 
cause of the nature of the loading imposed by 
laboratory equipment, the refrigeration units 
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should have a wide capacity range and be auto- 
matic in operation. 

To provide the varying environmental require- 
ments of different areas, separate fan coil units 
may be installed in each to maintain constant 
specific conditions. Such systems simplify con- 
trols and reduce the possibility of mixing air of 
one area with that of another. 

To prevent the inflow or outflow of air from a 
particular area with consequent spread of odors 
or contamination, air systems should be balanced 
to provide a positive or negative air pressure rela- 
tive to the air pressure of adjoining areas. This 
is accomplished by providing more air to an area 
than is exhausted from it, or vice versa. These 
air pressures should be monitored periodically to 
insure safety and comfort. 

Ventilation requirements for teaching labora- 
tories will vary according to the particular dis- 
cipline served. Requirements for the individual 
department laboratories will be found under the 
various department headings which follow. Ven- 
tilation rates recommended are based upon the 
assumption that all experiments involving above- 
normal quantities of odorous or hazardous ma- 
terials will be performed in safety cabinets or 
fume hoods. It also assumes a supplementary air 
supply to the laboratory equivalent in amount to 
that exhausted through the hoods during the time 
they are in use. Al] laboratories should be kept 
under negative air pressure relative to the air 
pressure of adjoining areas unless otherwise noted. 

The nature of the work performed in research 
laboratories will vary from time to time, and its 
character cannot be predicted with any degree of 
accuracy. ‘To accommodate these changes, the 
ventilation system should be designed with sufii- 
cient flexibility to permit varying ventilation 
rates. 


DEPARTMENTAL AREAS 


Some areas within each department will require 
special temperature, humidity, and ventilation. 
All areas not specifically mentioned in the follow- 
ing departments may be air conditioned for com- 
fort only. 

The following rooms occur in many depart- 
ments. To avoid repetition under each department 
heading, their requirements follow. 
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Animal quarters and animal rooms.—A ventila- 
tion rate of 15 room volumes of air per hour of 
outside air with no recirculation of air is recom- 
mended for all animal rooms to reduce the odor 
level common to such areas. <A negative air 
pressure relative to the air pressures of adjoining 
areas should be maintained. 

Where exhaust air from animal quarters would 
create a nuisance for nearby buildings, considera- 
tion should be given to the use of activated char- 
coal filters in the exhaust system. These filters, 
while not effective against all odors originating 
in the quarters, will materially reduce the 
problem. 

To prevent the spread of odors or other con- 
taminants from the animal quarters to other areas, 
a negative air pressure of not less than 0.06 inch 
of water relative to the air pressure of adjoining 
areas must be maintained. Within the animal 
quarters—clean animal rooms should be main- 
tained at a positive pressure while contaminated 
animal rooms should be at a negative pressure. 

Throwaway dust-stop filters should be installed 
on animal-room exhaust grilles to prevent animal 
hair from entering the exhaust system. 

Air distribution to the rooms must be carefully 
designed to prevent drafts because of their adverse 
effect on most animals. 

In some quarters, animals may be infected with 
pathogenic organisms or viruses, or they may be 
treated with radioactive isotopes. The organisms 
used may be dangerous and the excreted and ex- 
haled CO, from the isotope-treated animals may 
reach undesirable levels. To isolate individual 
animals and provide protection for attendants, 
animals are placed in individually ventilated cages 
especially constructed for the containment of 
excreta. 

Such contaminated animal rooms require an 
auxiliary exhaust-air manifold with flexible con- 
nections to the cage rack or cages in conjunction 
with the room exhaust system. A ventilation rate 
of 2 cfm per cage will suffice for most animals, 
and bacterial filters are required on the exhaust 
manifold. <A static pressure regulator should be 
installed in this cage system to insure a constant 
negative pressure, regardless of the number of 
cages connected to the system. 

Rooms in which small animals are held in open 
cages and large contaminated animals are held in 
open stalls may require bacterial-type filters on 
both the supply inlet and the exhaust outlets from 
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the room, A minimum ventilation rate of 15 
room volumes of air per hour is recommended. 

A temperature range of 70° to 80° F. with a 
relative humidity of 50 percent should be available 
for all animal rooms. Individual temperature 
control must be provided in each room to insure 
the proper temperature for the species of animal 
housed. 

The animal surgery should conform in most re- 
spects to a human surgery. A ventilation rate of 
12 room volumes of air per hour should be pro- 
vided with no recirculation. For economy of 
operation, the air-supply system should be de- 
signed to permit recirculation of air when the 
rooms are not in use. Temperatures within the 
comfort range should be maintained. To reduce 
the explosion hazard when explosive anesthetics 
are used, the relative humidity should be main- 
tained at a minimum of 50 percent. <A positive 
air pressure relative to the air pressure of adjoin- 
ing areas should be provided. 

Technical development and storage rooms.— 
Particular study should be given to the humidity 
requirements of rooms in which electronic and 
highly specialized equipment is developed and 
stored. This equipment is very delicate, and in 
most instances represents a considerable invest- 
ment in time and money. It is highly susceptible 
to, and adversely affected by, moisture. For this 
reason, the relative humidity of these areas should 
not exceed 35 percent, and constant temperatures 
should be maintained. 

Darkrooms.—A ventilation rate of 10 room vol- 
umes of air per hour with no recirculation is rec- 
ommended to eliminate high humidities and odors 
common to such areas. To insure a dust-free at- 
mosphere in these rooms, high-efficiency filters 
should be installed in the supply-air duct system 
at the point of entry to the room and a positive 
air pressure relative to the air pressure of sur- 
rounding areas should be maintained. 

Glassware washing room.—A ventilation rate of 
10 room volumes of air per hour with no recircu- 
lation is recommended to eliminate odors and high 
humidities common to these areas. Canopies over 
sinks and washing machines are recommended to 
facilitate capture and removal of the contaminated 
air. A negative air pressure relative to the air 
pressures of adjoining areas should be maintained 
to prevent the spread of contaminated air from 
this area. 

Solvent storage room.—lIf flammable materials 


are purchased and stored in large quantities, the 
storage areas should be located in a detached 
building. This building should be constructed ac- 
cording to applicable codes and located so as not 
to endanger any other structures in case of an 
accident. 

Small storage rooms within buildings should be 
constructed according to applicable codes. Spe- 
cial reference is made to the National Board of 
Fire Underwriters requirements for type B in- 
side storage or mixing rooms. The rooms should 
be protected with a fixed CO, extinguisher system 
installed in accordance with NBFU or NFPA 
requirements. 

Steel storage cabinets located under the fume 
hoods in laboratories for active storage of solvents 
will eliminate the hazard created by containers 
which might otherwise be placed around the lab- 
oratory. These cabinets may be vented through 
the systems serving the exhaust hoods. 

Cold rooms.—These are refrigerated rooms and 
are usualy stacked one above the other. This ar- 
rangement permits the use of a central refrigera- 
tion plant. Since volatile liquids will be used in 
these rooms, a ventilation rate of 5 to 6 cfm is rec- 
ommended. Air, vacuum, cold water, and elec- 
trical outlets should be provided at the work 
benches. 

Department of anatomy.—Animal quarters and 
cold rooms are discussed above. 

Dissecting rooms require a minimum of 10 room 
volumes of air per hour with no recirculation. A 
negative air pressure relative to adjoining areas 
must be maintained in this room to prevent the 
spread of formalin which is odorous and bacteri- 
cidal and may adversely affect the work in other 
adjoining areas. 

Gross neuroanatomy rooms should be treated 
the same as the dissecting room. A canopy hood 
over the dissecting table is sometimes used for 
exhaust, but a more desirable arrangement is to 
provide a table with perforated top through 
which air may be drawn downward away from 
the observers into a plenum within the table and 
then to the exhaust system. However, this fixes 
the table and reduces flexibility. 

Cadaver storage rooms are usually maintained 
at a temperature of 40° F. and a relative humidity 
of 40 percent. A ventilation rate of 1 room vol- 
ume of air per hour is recommended. Investiga- 
tion should be made of reports of embalming 
methods reputed to preserve cadavers at normal 


room temperatures. These methods would ma- 
terially reduce the refrigeration load and cost of 
storage. 

Embalming rooms require 10 room volumes of 
air per hour with no recirculation and tempera- 
tures and humidities within the comfort range. 

Crematories must have a supply of combustion 
air, based upon the capacity and the reduction 
rate of the equipment. 

Electronmicroscope rooms should be vibration 
free, dust free, and maintained at constant tem- 
perature and a relative humidity not to exceed 
40 percent. These requirements are necessary for 
the protection of the equipment and to insure its 
accuracy. This equipment produces considerable 
heat, which requires cooling the room. High- 
efficiency filters should be installed on the air- 
supply inlet to the room, and a positive air pres- 
sure relative to the air pressure of adjoining areas 
should be maintained to eliminate any infiltration 
of dust. 

Tissue-staining and embedding rooms should 
have a ventilation rate of 2 room volumes of air 
per hour. The temperature of this room should 
not exceed 80° F. to preserve the consistency of the 
paraffin used in the embedding process. 

Department of biochemistry —Animal rooms, 
cold room, and glass-washing room are discussed 
at the beginning of this section. 

Teaching laboratories should have a ventilation 
rate of 3 room volumes of air per hour to com- 
pensate for odor and toxic fumes generated by 
procedures carried out in this area. 

Where special rooms are provided for the use 
of Van Slyke, Van Slyke & Neill, and Warburg 
apparatus, special ventilation rates will be re- 
quired to protect operators from high concentra- 
tions of mercury vapors which are a hazard in 
such areas. 

Chromotography room ventilation rate is in- 
fluenced by the size and number of fume hoods 
used in this area. Depending upon the use of the 
room, the hoods may serve for all or a great part 
of the exhaust ventilation. Solvents used are ex- 
tremely dangerous and high-face velocities are 
required at all hoods. Large hoods are sometimes 
equipped with movable exhaust ports within the 
hood. Temperatures and humidities within the 
comfort ranger are recommended. A negative air 
pressure relative to the air pressures of adjoining 
areas is recommended for this room. 
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The isotope counting room should have a ven- 
tilation rate of 2 room volumes of air per hour 
with a temperature of 75° F. and a relative humid- 
ity of 40 percent. Accurate humidity control is 
required for this room. 

Department of microbiology—Animal rooms, 
cold rooms, and glass-washing room are discussed 
at the beginning of this section. 

Teaching laboratories should have a ventilation 
rate of 3 room volumes of air per hour, tempera- 
tures and humidities within the comfort range, 
and a negative pressure relative to adjoining 
areas. 

Media preparation areas should have a ventila- 
tion rate equivalent to 6 room volumes of air per 
hour to remove steam and odor. Temperatures 
should be maintained within the comfort range. 
As this area may also serve as a sterile transfer 
room, the air of the area should be maintained as 
near sterile as possible. Filters with an efficiency 
of 90-99 percent in the removal of particulates in 
the 1- to 5-micron size range should be installed in 
the air-supply duct as the point of entry to the 
room. To prevent infiltration of air to the room, a 
positive pressure of 0.06 inch of water relative to 
the pressure in adjoining areas should be 
maintained. 

Sterilizing rooms should have a ventilation rate 
of 3 room volumes of air per hour and tempera- 
tures and humidities should be maintained within 
the comfort range. A negative air pressure rela- 
tive to the air pressures of adjoining areas is 
recommended. Air-exhaust hoods or louvers lo- 
cated immediately above the sterilizer doors will 
assist in voiding excess heat and steam and will 
protect wall and ceiling finishes. 

Mycology laboratories require an atmosphere 
free of normal air contaminants. To accomplish 
this condition, filters with an efficiency of 90 to 99 
percent in the removal of particulates in the 1- 
to 5-micron range should be installed in the air- 
supply duct at the point of entry to the room. A 
ventilation rate of 3 room volumes of air per 
hour is recommended. A positive air pressure 
relative to the air pressures of adjoining areas 
should be maintained to reduce the possibility of 
infiltration of contaminants. Temperatures and 
humidities within the comfort range are rec- 
ommended. 

In virus and rickettsia laboratories a ventilation 
rate of 10 room volumes of air per hour with no 
recirculation is recommended. High-efficiency 
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bacterial filters preceded by lower efficiency filters 
must be provided at the exhaust outlets from hoods 
installed in this laboratory. Temperatures and 
humidities within the comfort range are rec- 
ommended for this room. 

Department of pharmacology.—Animal rooms 
cold room, glass-washing room, and darkroom are 
discussed at the beginning of this section. 

Teaching laboratories should have a ventilation 
rate of 8 room volumes of air per hour with tem- 
peratures and humidities within the comfort 
range, and a negative air pressure relative to the 
air pressures of adjoining areas. 

To insure safety from explosion, anesthesia stor- 
age rooms should be individually and continuously 
ventilated. Fresh air should be supplied by 
gravity and air should be mechanically exhausted 
at a rate of 8 air changes per hour. Construction 
and ventilation must conform to applicable codes. 

Department of physiology.—Animal rooms, cold 
rooms, darkroom, and instrument storage room 
are discussed at the beginning of this section. 

Teaching laboratories should have a ventilation 
rate of 8 room volumes of air per hour with tem- 
peratures and humidities within the comfort range 
and a negative air pressure relative to the air pres- 
sures of adjoining areas. 

Treadmill and gas-analysis rooms should have 
a ventilation rate of 2 room volumes of air per 
hour with temperatures of 70° F. and 50 percent 
relative humidity. 

Audio rooms should have.a ventilation rate of 
2 room volumes of air per hour with temperatures 
and humidities within the comfort range. Be- 
cause of the necessity for absolute quiet in this 
room, careful design of the ventilation system is 
required to eliminate any noise from this source. 

Constant-temperature rooms require a ventila- 
tion rate of 3 room air volumes per hour. As a 
quiet environment may be required, care should 
be exercised in installing the ventilation system. 

Systems serving these rooms are usually pro- 
vided with means of obtaining any temperature 
within the range of 50° to 110° F. and any humid: 
ity within the range of 15 to 40 percent. Tem- 
perature control should be accurate to within 
14°F. Individual refrigeration systems located in 
the vicinity of the rooms are desirable. 

Shielded rooms should have a ventilation rate 
of 2 room volumes of air per hour with tempera- 
tures within the comfort range. Cooling may be 
required to compensate for the heat produced 


by equipment used in this room. To protect the 
equipment, the relative humidity should not exceed 
40 percent. 

Department of pathology.—Animal rooms, cold 
room, darkroom are discussed at the beginning of 
this section. LHlectronmicroscope rooms are dis- 
cussed under the department of anatomy. 

Teaching laboratories should have a ventilation 
rate of 3 room volumes of air per hour with tem- 
peratures and humidities within the comfort range 
and a negative air pressure relative to the air 
pressures of adjoining areas. 

Autopsy rooms should have a minimum ventila- 
tion rate of 10 room volumes of air per hour with 
no recirculation. Exhaust air should be carried 
to a discharge point above the roof. To prevent 
the spread of odor and the possibility of contami- 
nating adjoining areas, a negative air pressure of 
0.06 inch of water relative to the air pressure of 
the adjoining areas should be maintained. Tem- 
peratures and humidities within the comfort range 
should be maintained. 

Utility rooms serving autopsy rooms are con- 
taminated rooms and should be maintained at a 
negative air pressure relative to the air pressure 
of adjoining rooms outside the autopsy suite. 
However, the air pressure should not be negative 
relative to the air pressure of the autopsy room 
where they adjoin each other. 

Surgical pathology preparation rooms are sub- 
ject to infectious contamination and should, there- 
fore, be maintained at a negative air pressure 
relative to the air pressure of adjoining areas. 
Temperatures and humidities should be main- 
tained within the comfort range. 


Refuse 


The problem of refuse disposal in the medical 
school is aggravated by the character of the waste 
material and by storage requirements prior to 
final disposal. Incineration which assures com- 
plete destruction and maximum safety is the ac- 
cepted method of disposal. 

Even with the best operation and management, 
exhaust fumes from incinerators installed in in- 
dividual buildings find their way into the fresh- 
air inlets of the ventilation systems. Ventilation 
systems distribute these fumes to all areas of the 


Photo rooms are subject to some contamination 
from specimens and should be maintained at a 
negative air pressure relative to the air pressure 
of adjoining areas. Temperatures and humidi- 
ties should be maintained within the comfort 
range. 

Department of medicine.-—Animal rooms and 
cold rooms are discussed at the beginning of this 
section. 

The air of cardiac catheter rooms should be 
maintained as sterile as possible to prevent con- 
tamination of catheters at the time of use. The 
ventilation system should be designed to provide 
12 room volumes of air with no recirculation dur- 
ing periods when the room is in use and for re- 
circulation of air when the room is not in use. A 
positive air pressure relative to the air pressure of 
adjoining areas should be maintained. Filters 
with a 90- to 99-percent efficiency in the removal 
of particulates in the 1- to 5-micron size should 
be installed in the air-supply duct at the point of 
entry to the room. 

Patient cold rooms used in this department are 
similar to the constant temperature room in the 
Physiology Department except that high tempera- 
tures are not required. 

Department of surgery.— Animal rooms and cold 
rooms are discussed at the beginning of this 
section. 

Department of pediatrics.—Animal rooms and 
cold rooms are discussed at the beginning of this 
section. 

Department of psychiatry.—None. 

Department of obstetrics and gynecology.—Ani- 
mal rooms and cold rooms are discussed at the 
beginning of this section. 


Disposal 


buildings where they are not only a nuisance, 
but may be hazardous to occupants of the build- 
ings or may affect or destroy work in progress. 
Too much emphasis cannot be placed on the ne- 
cessity for keeping incinerators out of individual 
buildings. The most satisfactory and trouble-free 
installation is a central incineration plant located 
remote from all buildings in the boilerhouse or ad- 
jacent to it where it can be operated by trained 
full-time employees. 

Among the most troublesome wastes from the 
standpoint of quantity and type is the refuse from 
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animal cages and animal carcasses. Well- 
ventilated storage areas for holding refuse in suit- 
able containers should be provided convenient to 
the areas in which such refuse originates. From 
these substorage areas refuse should be transported 
periodically to a central refrigerated storage room 
located at the loading dock for holding prior to 
transporting it to the incinerator plant. 


Isotope dosages normally used create no prob- 
lem. For holding highly radioactive animal car- 
casses until the radiation dosage subsides, a 
freezing compartment should be provided in the 
central refrigerated storage room. 

Incinerators used for the disposal of radioactive 
wastes must be approved by the Atomic Energy 
Commission. 


Electrical System 


Electrical energy is used for the operation and 
control of practically all mechanical equipment 
used for heating, air conditioning, elevators, sani- 
tation, and fire protection, as well as for lighting, 
communications, clocks, timers, office machines, 
and various appliances. In some laboratories 
where constant low temperature is required, an 
alternate, or emergency, source of power is needed 
to minimize the possibility of failure of experi- 
ments or loss of critical specimens or materials 
because of an interruption of the electric service. 

The use of electrical equipment throughout the 
medical school and hospital, particularly in the 
teaching and research laboratories, has increased 
considerably during the past few years, and is ex- 
pected to continue to increase in the future. In 
many instances, electricity has replaced gas 
(bunsen burner) as a source of heat at laboratory 
workbenches. Demands on the electrical system 
in many of the medical schools have increased to 
the extent that installation of additional incoming 
feed capacity was necessary to supply the system 
load demands. Inadequate distribution within the 
buildings and absence of convenience outlets where 
needed is a common source of complaint. 

Remodeling an existing electrical service instal- 
lation is costly, interferes with scheduled activities, 
and usually creates a noise, dust, and litter nui- 
sance; hence, the probable need for electrical serv- 
ices in the future should be anticipated and 
provided for. 

Receptacles.—Receptacles should be of the type 
and current rating required, and installed for con- 
venient use at all locations where plug-in service 
is required. Receptacles for use at workbenches 
and similar areas should be located above the work 
plane. To permit free access above flasks, bottles, 
or other apparatus on the work area, the recep- 
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tacles should be high enough to clear the ordinary, 
frequently used apparatus. At least 1 outlet per 
foot, or 1 duplex for each 2 feet, along work- 
benches is suggested. They may be installed in 
groups to minimize objectionable location of ex- 
tension cords. All receptacles are required to be 
of the grounding type. 

Where direct-current, high-frequency current, 
or other service outlets are required, they should 
be provided with polarized receptacles to prevent 
error in attachment of the apparatus. 

Lighting.—Lighting systems should be designed 
to provide a comfortable visual environment, the 
amount of light, and the lighting color rendition 
needed. Luminaires should be of simple design, 
easily cleaned, and relamped, and located so as 
to minimize direct and reflected glare and shadows 
on the work areas (44). 

In auditoriums and large lecture halls where 
slides or movies are to be projected onto a large 
screen, remote switching controls of the lighting 
system should be located conveniently for the 
projector operator. 

Lighting levels in various areas should conform 
to recommendations of the Illuminating Engineer- 
ing Society as published in IES Lighting Hand- 
book, third edition. Following are examples of 
recommended lighting levels: 


Footcandles 
Laboratories: on task 
Assay: rooms. {202.51 tee ee _ Sa 30 
Work: tables_22=. =... (ae See ee 50 
COB” WOT Komsiehimstpoahs oe tgs pees emia 100 
Auditoriums: 
Assembly onlysc22 2 29a22 3 ae ee eee 15 
HDxhibitions: - lo 20 ae ee 30 
Social activities: i224 _. es eee 5 
Lobby-or lounge rooms. 2722s ees 22 eee 30 
Sidings tsaed 5. copes be a cer) Ole eek eee 20 
Locker’ rooms 24.2 -5 5-2 8) ee 20 
COLTIOOEN a 22 ene on oe ee ae ee 20 


Footcandles 
Library: on task 
UV MHOC UOLeG ae ee 70 
Book repair and binding_________=___________ 50 
COE ASUIGPETE DGS 2 ORNS soe eae oS ete ee ek 70 
(COW) NGS) ye 2 EE ee 70 
Check-in and check-out desk_________________ 70 
Offices: 


Regular office work, reading good repreduc- 

tions, reading or transcribing handwriting 

in hard pencil or on poor paper, active filing, 

index references, mail sorting______________ 100 
Reading or transcribing handwriting in ink or 

medium pencil on good-quality paper, inter- 

RM POM MeL eee se Te en 70 
Reading high-contrast or well-printed material, 

task and areas not involving critical or pro- 

longed seeing such as conferring, interview- 


ing, inactive files and washrooms____-_--__ 30 
Lecture rooms: 
iiemaneronevalkpoard.---—-—-—_-- 150 
Reading printed material and taking notes 
PrOmerChalkpOgras=aas Sst sa ee 30 


Color and reflectances of interior finishes and 
equipment affects the lighting, and should be speci- 
fied prior to, or in conjunction with, designing 
the lighting system. 

Television——Where television is to be used for 
teaching, authoritative advice on the system and 
type of equipment best suited for the intended use 
should be obtained early in the planning stage so 
that proper space can be provided for equipment, 
conduit, wiring, spare parts, records, tapes, gen- 
eral storage, office, and work spaces. 

Fire alarm system.—A fire alarm system is 
required. 

Clock system.—A clock system is recommended. 

Communication.—Telephones should be pro- 
vided in all office and service areas as required. 
Pay stations should be provided convenient for 
student and visitor use. Intercommunication sys- 
tems, other than telephones, may be desirable. 
Paging and loudspeaker systems should be pro- 
vided as needed for announcements and instruc- 
tions, and in large assembly halls. 

Emergency power.—An emergency power sys- 
tem is required for lighting exit ways and audi- 


toriums, as well as for fire alarms, constant- 
temperature rooms, cold rooms, deep-freeze units, 
incubators in research laboratories, cadaver storage 
rooms, and for certain fume hood exhaust fans 
where interruption of the ventilation might per- 
mit a dangerous concentration of toxic fumes. 
For emergency electric power requirements in the 
medical school and the teaching hospital, see 
NFPA 76, National Electric Code, article 700, and 
NFPA Building Exits Code 101. 

Radiology.—Radiation protection should be 
provided as recommended in the applicable hand- 
books of the National Bureau of Standards. This 
applies to X and gamma radiations. 

Radioisotopes.—Shielded counting rooms may 
be required to minimize stray radiation where a 
high degree of accuracy is required. 

Radiation protection in radioisotope laboratory 
and treatment areas is usually provided by shielded 
hoods, a temporary shield of lead bricks, lead-lined 
safe, and lead-lined shipping containers. These 
may produce heavy concentrated floorloadings. 

The installation and use of teletherapy devices 
incorporating sealed gamma sources are described 
in handbook 73 prepared by the National Bureau 
of Standards. 

Electronic equipment.—The use of electronic 
equipment is increasing so rapidly that definite 
recommendations are not possible. However, 
some measuring devices of this general type such 
as electroencephalographic require such a high 
degree of sensitivity to pick up the low impulses 
being measured that a completely metallically 
shielded room may be required to minimize static 
and cosmic-ray interference. Shielding of this 
type with copper screen in walls, floor, and ceiling 
will not exclude magnetic interference. To mini- 
mize magnetic interference it is recommended that 
these rooms be located a minimum distance of 
about 50 feet from large electric conductors carry- 
ing heavy current (45). Equipment that is volt- 
age sensitive should be powered through a voltage 
regulator. 


Structure 


Fire safety and the need for fire-resistive con- 
struction are discussed under the heading, “Fire 
Safety.” However, it is important to consider 
the selection of a structural frame and floor sys- 


tem which will allow flexibility of space arrange- 
ment and adequate live load to support the heavy 
and movable equipment associated with medical 
schools. It is not always possible to determine the 
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location where future expansion will be required; 
therefore, the structural elements and their en- 
closing walls should permit building expansion 
in all directions. Load-bearing wall construction 
methods are generally not suitable for such ex- 


Materials 


Laboratories, preparation rooms, utility rooms, 
and the like should have floor finishes which are 
smooth and acid resistant. The use of quarry 
tile with cove base is recommended. However, 
good results can be obtained with resilient flooring 
such as vinyl-asbestos tile and rubber base. Wall 
finishes in these areas may be plaster, glazed tile 
(wall or wainscot), or the more economical 
masonry block. For partitions between research 
laboratories, cement asbestos, drywall, and pre- 
fabricated movable partitions of steel have been 
used. Masonry block has also proven satisfactory. 
To avoid cracks and joints, ceilings of these areas 
should be of monolithic material, such as plaster. 
With the changes in plumbing and mechanical 
facilities that often occur in these areas, many 
schools have left the structural ceilings and piping 
exposed. 

In sterilizing and glasswashing areas, quarry 
tile or terrazzo floor is desirable. Walls and ceil- 
ings should be moisture resistant. Portland 
cement plaster and water-resistant, high-gloss 
paint is satisfactory, but glazed tile with sanitary 
cove base is better. 

Cold rooms should have ceramic or quarry tile 
floors, cove base, and cement mortar walls and 
ceilings. Where prefabricated cold rooms are in- 
stalled, prefinished surfaces are usually stainless 
steel or porcelain enamel. 


pansion. Floor construction should be of a type 
that will accept economically the many and varied 
openings and surface depressions required initial- 
ly and in the future. 


and Finishes 


In dissection rooms, vinyl-tile floors, glazed 
structural tile wainscot, and masonry block walls 
are recommended. If ceilings are installed, the 
finish should be plaster. 

Corridors in research and teaching areas should 
have resilient flooring such as asphalt or vinyl- 
asbestos tile with a top-set base. Walls may be 
of masonry block, glazed tile, or other durable 
finish. In many installations, corridor ceilings 
must be removable for access to piping and duct- 
work. Removable mineral composition acoustic 
tile is recommended for these ceilings. 

Such areas as autopsy rooms, scrubup areas, 
cadaver storage, embalming room, and embalming 
storage should have finishes such as quarry-tile 
floor and base with glazed-tile walls. Ceilings, if 
not exposed, should be plaster. 

Materials and finishes for lecture rooms, medical 
school library, auditorium, lobbies, offices, and 
other similar areas should be selected for durabil- 
ity and minimum maintenance. 

High-quality materials and finishes for cabinet 
work should be used throughout because it is sub- 
ject to hard usage. 

Solid-core doors with hardwood or similar 
veneer and with the best institutional grade hard- 
ware are recommended. 


Fire Safety 


It is important to provide a fire-safe facility not 
only to protect the life of the occupants in case 
of fire, but also to minimize damage to equipment 
and supplies and to safeguard complicated lab- 
oratory experiments, particularly those of a long- 
range nature which cannot readily be repeated. 

To achieve adequate fire safety, the architects 
and engineers should incorporate the following 
planning measures in the design: 
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(1) Plan fo minimize the outbreak of fire 


All material used in the construction of the 
building should be incombustible and all struc- 
tural members should be made fire resistive. 

Space should be allotted around and above all 
mechanical equipment and electrical services to 
permit safe operation and encourage good main- 
tenance. It is good design practice to increase 


ceiling height in boilerrooms and mechanical 
equipment areas. 


(2) Plan for discovery of fire 


Automatic fire-detection of fire-alarm systems 
should be installed in areas that may be fire haz- 
ardous because of their content or use. Rooms 
containing intricate machinery or expensive sup- 
plies should be protected by a system which will 
not damage the contents of the rooms. For condi- 
tions that may lead to a rapid spread of fire, an 
automatic sprinkler or chemical extinguishing 
system is desirable, since it discovers the fire, ap- 
plies an extinguishing medium, and spreads an 
alarm. 

In addition, each building should be equipped 
with a manually operated local fire-alarm system. 
If possible, it should be interconnected to transmit 
an alarm to the municipal fire department. 


(3) Plan fo restrict the spread of fire 


In spite of the most comprehensive precautions 
that can be taken to prevent fires, they still occur. 
It is important, therefore, to assure that accidental 
fires are controlled in time to avert a major 
catastrophe. 

If a fire starts in a room, it should be possible 
to keep it within that room until it burns itself 
out or until it is discovered and extinguished. All 
walls, floors, and ceilings should be of noncom- 
bustible materials with no cracks or openings to 
concealed spaces that can transmit smoke or gases 
of combustion to other rooms. Openings through 
walls and floors should receive particular atten- 
tion. The use of louvered panels and ventilating 
transcoms should not be permitted since they al- 


low the passage of smoke and flames. [If fire ex- 
tends beyond the confines of a room, it is im- 
portant that its effects should not be transmitted 
throughout the building. Stairways, elevator 
shafts, dumbwaiter shafts, and other vertical 
shafts should be totally enclosed in fire-resistive 
construction to retard the passage of smoke and 
gas from floor to floor. Smoke-barrier doors 
should be installed at strategic locations in cor- 
ridors to subdivide the floor area into compart- 
ments. This is particularly important in the 
hospital. 

Rooms of hazardous occupancy such as boiler- 
rooms and combustible storage rooms should be 
equipped with suitable fire doors. Fire doors 
should also be installed in stair towers and other 
vertical shafts, and in all firewalls and partitions. 


(4) Plan for extinguishing fires 


Fire extinguishers should be provided to cope 
with fire at an incipient stage. Consideration 
should be given to the kinds of fires which may 
occur in various areas and to the type of ex- 
tinguishers required. 

The size, type, and location of fire extinguishers 
should be established after consultation with local 
firefighting authorities having jurisdiction. 


(5} Plan for evacuation 


Proper exit facilities should be available to ex- 
pedite rapid evacuation. The recommendations 
of Building Exits Code of the National Fire Pro- 
tection Association for the number, location, ar- 
rangement, and construction of exits should be 
followed. 
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Chapter 9 


COSTS OF CONSTRUCTION AND OPERATION 


Costs of constructing a medical school will vary 
greatly in relation to the functions for which the 
medical school is responsible, including (1) the 
extent to which it provides instruction and facili- 
ties for dentistry, pharmacy, nursing, technical, 
and graduate students; (2) the size of research 
programs; (8) the need for the teaching hospital ; 
and (4) the need for student housing. 

The diverse programs and responsibilities of 
medical schools make it impossible to set a narrow 
range of estimates for construction costs. At one 
extreme are schools built around a community 
hospital and remodeled college science building; 
at the other extreme are schools that required a 
capital investment of $35 to $50 million. 

However, to indicate orders of magnitude, esti- 
mates have been developed for the cost of con- 
structing two hypothetical schools, school A with 
an entering class of 64 students and a hospital of 


500 beds and school B with an entering class of 
96 students and a hospital of 700 beds. The cen- 
tral facilities of the smaller school, including class- 
rooms and library and various other core services, 
were planned to permit future expansion of enroll- 
ment. In neither school A nor school B was space 
allowed for teaching students in other health pro- 
fessions such as dentistry or nursing. The num- 
bers of medical students, graduate students, 
faculty, and fellows for which the 2 schools were 
designed were as follows: 


Medical students: SchooltA School B 


Wnteringpclass 2-2. 2.5 wee ryeee wens 64 96 

Tota eee ee ee eS ee AE 250 370 
Basie science departments: 

Haculbyytolietimess.- <2 SPs 35 50 

Graduate students and postdoctoral 

fellows yeween.—_ 26 See oe 40 55 

Clinical science departments: 

Haculty, fulljcime_—- = ees 60 85 

Postdoctoral fellows_----_-------- 30 40 


Construction Costs 


Illustrative cost figures should be considered 
only as a rough estimating guide. Regional loca- 
tion, differences in programing, the state of the 
construction industry, and type of construction 
are some of the factors contributing to substantial 
variations. In recent years there has been an 
average increase of 4 percent in construction cost 
per year. 

With the area of the plant established, the 
experienced architect can adjust average costs for 
conditions existing in the area and derive a real- 
istic cost estimate for budget purposes. Between 
the original planning and estimating and the time 
the project goes to bid (which may be several 
years) costs may change. The architect should 
revise his estimate during the planning period to 


keep abreast of price fluctuations which would 
require budget adjustments. 

In estimating costs, it may be difficult to locate 
comparable types of construction in the local area. 
The Engineering News-Record cost indexes can 
be helpful in adjusting other regional costs to local 
conditions. 

At the time of the present writing the average 
cost of construction of medical education facilities 
is about $33 per square foot, with a range of from 
$30 to $45. This figure covers only construction 
costs. It does not include the cost of the site or 
site improvements, architectural, engineering, and 
consultant fees, or costs of site surveying and soil 
testing. Fixed equipment (built in, such as steri- 
lizers, counters, cabinets) is included in the $33 
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cost, but movable equipment and expendable items 
and supplies are not included. The cost of mov- 
able equipment for medical schools is estimated 
to be approximately 15 percent of the construc- 
tion cost. The estimated average cost of movable 
(groups II and III) equipment for a university 
teaching hospital is approximately $4,500 per bed 
not including research equipment or consumable 


supplies. Both hospital practice and research 
activities are characterized by an increasing 
diversity and complexity of instrumentation which 
is a major factor in increasing equipment costs. 
Using the $33 average, it is possible to arrive at 
an order-of-magnitude cost estimate for the hy- 
pothetical schools and staffing levels (table 51). 


TABLE 51.—Summary of space estimates and costs for conventional basic science facilities, for clinical science facilities, 
for university teaching hospitals, and for auxiliary areas for hypothetical medical centers with entering classes of 64 


and 96, students 





School A | School B 
Type of facility (entering | (entering 
class of 64 | class of 96 
students) | students) 





Square feet 


Summary of space estimates: 


Total gross area (rounded) !_ 908, 000 | 1, 169, 000 
Total net square feet 
(65 percent)__..---. 590, 000 760, 000 
Gross—net difference 
square feet (35 per- 
ocnt) Ai cea: oe 318, 000 409, 000 
Basic science facilities: 
Total gross area (rounded) !_ 152, 000 183, 000 
Total net area (rounded) --~- 99, 000 119, 000 
Clinical science facilities: 
Total gross area (rounded) !_ 69, 000 80, 000 
Total net area (rounded) --- 45, 000 52, 000 
University teaching hospital: 
Total gross area (rounded) !_ 602, 000 809, 000 
Total net area (rounded) -___ 391, 000 526, 000 
General administration and sup- 
porting facilities: 
Total gross area (rounded) !_ 85, 000 97, 000 
Total net area (rounded, --_- 55, 000 63, 000 
General administration_ 3, 900 4, 700 


School A | School B 
Type of facility (entering | (entering 
class of 64| class of 96 
students) | students) 


Square feet 


General administration and sup- 
porting facilities—Continued 
Medical school library__ 29, 560 29, 560 
Animal quarters....--- 11, 980 14, 860 
Auditorium *)/5. i L21| Soc 
Lecture, rooms.§!0.. J22]<f.2eeec teqle eee 
Study cubicles 4, ....-2|-. se eo eee ee 


Student activities__.___ 1, 850 2, 400 
Medical illustration__ -- 2, 020 3, 170 
Technical shops 2.2. s)eaUses ob Sie ee 
Service facilities__..-_- 6, 000 8, 350 
Departmental central 
storage’ 2 i 2 S2oS ioe. eee ee 
Dollars 
Summary of cost at $33 a square 
foot: 1963: 5 
Basic science facility 6._--..---- 5, 016, 000 | 6, 039, 000 
Clinical science facility_..------ 2,277, 000 | 2, 640, 000 
General administration and sup- 
porting facilities._.....-...-- 2, 805, 000 | 3, 201, 000 
Hospitalstucis 241 -s.ciieeae 19, 866, 000 |26, 697, 000 


ee 


1To compute the gross area, it is estimated that 65 
percent of the total gross area is available as usable space, 
while the remaining 35 percent will provide space for 
exterior walls, partitions, corridors, stairs, elevators, and 
duct ways and chases for mechanical and electrical 
requirements. 

2 Areas for the auditorium are in the teaching hospital. 

? Areas for lecture rooms and departmental central 
storage are prorated between basic science and clinical 
science facilities and are shown on the summary tables 
for those facilities. 

4 Areas for study cubicles for students in the first 2 
years and technical shops are in the basic science facilities; 
areas for study cubicles for 3- and 4-year students are in 
the teaching hospital. 
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5 This cost covers construction only including fixed 
equipment and does not include costs for the site, site 
improvements, movable equipment, or fees. It is an 
average figure based on national construction costs and 
will vary considerably according to regional location, 
program differences, and type of construction. Re- 
cent medical school construction costs in different 
parts of the country have ranged 'from $30 to $45 a square 
foot. Therefore, costs should be carefully checked against 
local experience for comparable construction before ap- 
plication to a specific project. 

6 With conventional laboratories. 


All construction funds need not be appropriated 
at onetime. The first appropriation of funds will 
be needed for planning. Some schools have been 
successful in obtaining foundation support for 
planning. It is more economical to build the basic 
and clinical science facilities at the same time, but 
it is possible to space them 1 year apart, with 
separate appropriations. At present, Federal 
matching funds are available for space devoted to 
research and education. For the teaching hospi- 
tal, Hill-Burton funds can often be obtained. The 


amount is dependent on the situation in the partic- 
ular State. Occasionally, foundations will con- 
tribute toward the establishment of a medical 
school. These foundations are usually national, 
but sometimes local foundations have available 
funds and can be interested. Much research equip- 
ment can be obtained on grants, after the building 
is completed, the faculty is in residence, and re- 
search has begun. However, enough money for 
teaching and research equipment for the faculty 
to begin investigative work must be available. 


Operating Costs 


Sound planning of medical school facilities 
should give consideration to plans for operation 
and use of these facilities. Even if a university 
has adequate construction funds, it is unwise to 
establish a new medical school until it has been 
determined how much it will cost to operate the 
school and how these operating costs are to be met. 

Each medical school should prepare its own 
operating budget with painstaking care by— 

(1) Defining its teaching, research, and service 
goals, 

(2) Identifying the role it will play in relation 
to the parent university and in relation to 
local, State, and national education and health 
programs. 

(3) Identifying the nature and scope of each of 
the various programs and activities that must 
be undertaken to achieve its goals. 

(4) Identifying in as much detail as possible each 
operating cost factor such as: 

(a) The effect of location and climatic con- 
ditions on costs. 

(6) Staffing pattern plans. 

(c) Competitive salary levels for the geo- 
graphic area. 

(d) Medical service plans and their effect on 
salary costs and income. 

(e¢) The potential impact of voluntary faculty 
service on teaching costs. 


(f) The effect of nonuniversity hospital af- 
filiations on costs. 

(g) The effect of university-owned clinics 
and hospitals on costs. 

(2) Maintenance and operation costs. 

(2) The extent of grounds, roads, and walks 
to be maintained. 

(j) Potential impact of government-spon- 
sored teaching, training, and research 
programs on the school’s performance 
and on its costs. 

(4) Potential impact of non-government- 
sponsored programs on the school’s per- 
formance and on its costs. 

(5) Identifying potential support from all 
sources. 

(6) Utilizing all of the information and advice 
available from authoritative organizations 
and persons when making budget forecasts. 

University teaching hospitals are obviously 
more expensive to operate than hospitals with 
limited or no teaching programs, and operating 
costs have risen about 5 percent per year in recent 
years. Therefore, design for low maintenance 
and operating costs is essential. 

Deficits which may occur are generally met by 
(1) appropriations of State or local funds, (2) en- 
dowments, or (8) fundraising campaigns. An- 
nual operating costs in the average hospital will 
equal the construction cost in about 214 years. 
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Illustrative Operating Budget 


The operating budget summaries for medical 
schools in tables 52 and 53 were prepared on the 
basis of staffing patterns contained in this report. 
They are presented only for general information. 
Detailed schedules, comments, and explanations, 
which can be obtained from the Association of 
American Medical Colleges, will help a university 
engaged in planning a new medical school to for- 
mulate a detailed budget. 


The operating budget of a new medical school 
should be developed gradually over a period of 
at least 4 years. The illustrative budgets reflect 
the operating costs of medical schools in full 
operation with 4 classes of undergraduate medical 
students. The budgets do not reflect either the 
costs of operating teaching clinics and hospitals 
or the net costs to the medical school after deduc- 
tions for grants or income from other sources. 


TABLE 52.—TIllustrative budgets for a 4-year medical school 


Size of school and purpose of expense 


Type of expense 


Total Personal Supplies Traveling 
service andexpenses| expenses 
Entering class of 64 students: 

Totals Soc IST ME Gs PLACE Se. Se nce eo $3, 354, 400 | $2, 500, 280 $831, 820 $22, 300 
Departmental instruction and research___.-.-.---------- 1, 984, 050 1, 873, 900 95, 900 14, 250 
Postgraduate medical education......_..------.-------- 24, 900 20, 000 2, 500 2, 400 
il eg einai » Mig AO tenet =) prea rapaparep gate eye ah eae, Pole 99, 200 56, 600 42, 000 600 
AnImMaleare..acoese St. ceeANee elo. Dat Aee ke eee 48, 550 AS. 400 |. 2 cies eee 150 
Centralisupportive:services a. 220 rears: Lee 102, 200 76, 300 25, 000 900 
Miscellaneous instruction and research expenses____------ 62, 700 53, 000 9,700) 2. ca eee 
Equipment (all departments)..........-.--------------- 60 000 I 22. eees eae 60, 000... 2uRe eas 
Student jhealthieervices2. 240 4 ee Sa | ee ee 7, 400 5, 000 2; 400y|eec kh 2 SN 
Admissions and student services......_._-...------------- 31, 400 30,600 joe ee 800 
General administrative services_.........----.----------- 448, 060 174, 500 270, 360 3, 200 
Operation and maintenance of physical plant___..._....__-- 485, 940 161, 980 323; 960) |e ee 

Entering class of 96 students: 

OU Bie tee ce deter he Sd ee = RE Se 3g ee es 4,112,100 | 3,070, 550 1, 012, 050 29, 500 
Departmental instruction and research_.____.._1.---__-- 2, 450, 900 2, 302, 400 128, 400 20, 100 
Postgraduate medical education...........------------- 24, 900 20, 000 2, 500 2, 400 
ND Ley ys ay ee Oe PMT Se AN ek eee eS BRR 116, 150 73, 400 42, 000 750 
ANIMAL (Caye sats 2 ik ole = nea a ee eines ie hd an LI Se OE 59, 950 59,-300_ |. <2 252 oe 150 
Central suppGriive Serviccs.J_.. 2.2 te delaware oan eee on 102, 200 76, 300 25, 000 900 
Miscellaneous instruction and research expenses__-__----- 62, 700 53, 000 0) 100 loa c eee 
Equipment (all departments)_._.._.2-.......-..--_----- 90,000 |-— 22. See 90,0004)... CER coee 
Student health sertvitec des 2h = Hered aie bee eee. 12, 400 8, 800 3,600;2) Ca Cee 
Admissions and student services...._-.-.--------------- 44, 500 437400; (233... 45s ee 1, 100 
General administrative services._...........---.--------- 567, 160 239, 700 323, 360 4, 100 
Operation and maintenance of physical plant_____.._.._--- 581, 240 193, 750 387; 490" |i.c diese tae 


Nore.—Since annual operating budgets for teaching hospitals vary widely depending on programs, none is included 
here. However, such a budget will usually equal the construction in about 2% years. Deficits which may occur are 
generally met by (1) appropriation on State or local funds, (2) endowments, or (3) fundraising campaigns. 
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TasLE 53.—Instructional department totals for illustrative 
medical school budgets 


School A School B 

Department (entering (entering 

class of 64 class of 96 

students) students) 
Mo) 2) Je ee 2 $1, 984, 050 $2, 450, 900 
BUR WONye en eae eae 137, 750 168, 700 
Biochemistry____.....----=-- 123, 300 154, 250 
Microbiology__.-.-_-_------ 106, 150 137, 100 
Pharmacology..<<<1= «+ «<<< 102, 150 132, 800 
PRYSOWOP Yo o> = ae ae 112, 800 143, 250 
PRUNE wae soe ok St 158, 700 194, 450 
Preventive medicine_--~-_-- 79, 600 117, 550 
Medicinels Li ~........4--4 335, 700 372, 450 
Obstetrics-gynecology----_--- 91, 550 135, 000 
Pediatricgeane = ome sees. 113, 450 147, 400 
PeveMatry- eo ee cme 207, 400 250, 450 
StaeOOny ees a. 113, 250 156, 800 
Durworis cet es VIELE a _ 302, 250 340, 700 


ASSUMPTIONS UNDERLYING 
ILLUSTRATIVE BUDGETS 


Instruction and research departments.—This 
budget provides for only those departments that 
are common to most 4-year medical schools. It is 
expected that anesthesiology, otorlaryngology, 
ophthalmology, and other surgical specialties will 
be included in the department of surgery; neu- 
rology and dermatology in the department of 
medicine; and other specialties in other depart- 
ments. The budget does not provide for major 
activities in the newer disciplines such as genetics 
and industrial medicine. 

All estimates cover full-time faculty on a 12- 
month year. The number for each department 
conforms with the hypothetical staffing in table 11. 

The number employed in each academic rank 
will vary in different departments and in different 
schools. Thus the budget for the various depart- 
ments may change, but the overall totals for the 
school should approximate the estimated total. 

Few medical schools operate exclusively with a 
full-time faculty in the clinical departments. The 
supply of practicing physicians who are com- 
petent and willing to teach either on a salaried 
part-time basis or on a voluntary basis varies in 
each community. Even when the supply is ample, 
a core of full-time faculty members is necessary 


for each department. The size of the full-time 
faculty is steadily increasing in most schools. 

A strong voluntary clinical faculty is an im- 
portant asset. These doctors are, in effect, part- 
time faculty members who usually serve without 
salary. A good voluntary faculty may make it 
possible to reduce the number of full-time faculty 
members and thereby reduce the budget. Part- 
time salaried faculty members may be employed 
in place of full-time personnel, but in most cases 
this will be done not because of its desirability 
but because of necessity. When costs are meas- 
ured in relation to overall achievements (in teach- 
ing, research, and service), the employment of 
part-time faculty members seldom produces finan- 
cial savings. 

This does not mean that medical schools and 
teaching hospitals cannot or should not share the 
payment of certain full-time faculty salaries, 
especially in pathology, radiology, and anesthesi- 
ology. 

The estimated salaries are based on data com- 
piled in the Association of American Medical Col- 
leges 1962 survey of faculty salaries. Salaries in 
this estimate range from $8,500 for instructors to 
$28,300 for some “geographic full-time” depart- 
ment heads. 

Salary levels vary in different instruction and 
research departments and in different parts of the 
country. They have been increasing steadily dur- 
ing recent years and further increases may be 
expected, especially in the low and middle salary 
brackets. 

Clinical department salaries provide for 12 
months’ employment under a geographic full- 
time salary plan. Geographic full-time faculty 
members are those who spend full time in the 
teaching center with major responsibility for medi- 
cal college activities and the privilege of devoting 
part time to private medical practice. Earnings 
from private practice are usually limited and form 
a small part of their professional income (46). 
Private patients should be used for teaching. 

Some clinical faculty members are employed 
under a “strict full-time” salary plan. They re- 
ceive their entire professional income in salaries 
paid by the medical school with an understanding 
that fees earned will be turned over to the school. 
When this type of medical service salary plan is 
used, clinical department salaries are usually 20- 
25 percent higher than the geographic full-time 
salaries reflected in these illustrative budgets. 
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The extra cost, however, is frequently offset by 
the additional income the school receives from a 
portion of patient fees. 

Table 11, p. 31, shows the minimum number of 
full-time faculty, graduate assistants, and post- 
doctoral fellows required for a program of teach- 
ing, research, and service. The operating budgets 
provide salaries for all faculty positions and one- 
half the graduate assistants and postdoctoral fel- 
lows. The budgeted positions should be estab- 
lished on a permanent basis and could appropri- 
ately be financed by university funds. 

After the medical school gets underway, the 
remainder of the graduate assistants and postdoc- 
toral fellows can be employed from teaching and 
training grant funds. It is usually necessary to 
employ the permanent faculty before extensive 
teaching, training, and research grants can be 
obtained. However, more and more funds for 
sponsoring such programs are becoming available 
each year. A competent faculty will attract grants 
that will enable a school to strengthen and im- 
prove its teaching and to expand its research by 
the employment of additional faculty and sup- 
porting staff personnel. Most granting agencies 
now permit paying from their grants the portion 
of the salary of a permanent faculty member for 
the time he is working on a sponsored research 
project. This may reduce the faculty salary 
budget of a medical school by a significant amount. 

The scope and character of sponsored programs 
in medical schools will vary according to the size 
of the school, administrative policies, space avail- 
able for faculty research, reputations and research 
interests of faculty members, and faculty teaching 
and service workloads. As research support con- 
tinues to increase, many medical schools will em- 
ploy more faculty and supporting staff with grant 
funds than with university funds. However, most 
teaching, training, and research grants are ac- 
cepted by a medical school with an understanding 
that they will be used to expand and strengthen 
the school’s basic programs and that its invest- 
ments in teaching, research, and service will not 
be decreased. 

Library.—This budget is for a medical school 
library that is independent from the university 
library. 

If the medical school library is operated as a 
part or branch of the university library, or if some 
services such as ordering and cataloging are pro- 
vided by the university library, the medical school 
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budget may be smaller and the university library 
budget will be increased by an amount that should 
be charged to the medical school. <A division of 
work or responsibility between the university and 
medical school libraries probably will not result 
in significantly lower total costs, unless standards 
are also lowered. 

Budgeted expenses for books, subscriptions, and 
other supplies are as high for 64 students per class 
as for 96. A smaller class and a smaller faculty 
do not reduce the need for library reference mate- 
rials. However, the increase in class size will call 
for more services or larger library staff and the 
library facilities will be more fully utilized. 

Animal care.—This budget covers personal serv- 
ices only. It does not include the cost of acquir- 
ing animals, animal food, bedding, and other 
supplies. These expenses are chargeable to de- 
partmental teaching and to research grant budgets. 

The number and kind of animals required and 
the average period during which they are housed, 
fed, and cared for depends upon the constantly 
changing research interests of faculty members 
and, to a less extent, upon the availability of a 
supply of animals. This makes budget forecasting 
difficult. 

Some animal-care programs are supervised by a 
veterinarian who conducts his own research pro- 
grams. This budget does not provide for such a 
program, although professional full-time super- 
vision is highly desirable. 

Miscellaneous instruction and research ex- 
penses.—If the teaching hospital is owned by the 
university, all resident salaries will probably be 
paid by the hospital and the $50,000 budgeted for 
this purpose will not be necessary. If the teach- 
ing hospital or hospitals are privately owned and 
operated, they may be unable to afford the number 
of interns and residents desirable for teaching pur- 
poses and the medical school may find it necessary 
to pay some resident salaries. The budgeted 
amount is a nominal figure which may be too high 
or too low. 

Honoraria and travel expenses for consultants 
and special lecturers, costs of radioactive waste 
disposal, and laundry are also included in this 
item. 

Admissions and student services.—This division 
will direct all phases of the student admissions 
program; keep student records; prepare class 
schedules; provide staff services for the admis- 
sions, curriculum, and grades committees of the 


faculty; assist student organizations and student 

activities; and serve as advisers and counselors to 

students and groups of students. 

General administrative services.—The size and 
character of the medical school budget for ad- 
ministrative services will depend upon these 
factors: 

(1) The administrative and business services pro- 
vided by the university and financed by uni- 
versity budget funds. Many accounting, pur- 
chasing, payroll, public relations, storage, 
mail, messenger, telephone, duplicating, and 
printing services may be provided by the 
university. 

(2) The extent and the kind of mechanization 
provided for accounting, payroll, and other 
business services. 

(3) The administrative policies, laws, and regu- 
lations under which the school must operate. 


(4) The quality of administrative services pro- 
vided. 

Operation and maintenance of physical plant.— 
The size of this budget will be affected by many 
things, such as: 

(1) The size, quality of construction, design, and 
age of the building. 

(2) The extensiveness of roads, grounds, and 
walks. 

(3) Climatic conditions. 

(4) The intensity of building use. 

(5) The standards of maintenance. 

Because of these factors and the unusual plant 
characteristics of medical schools, this part of the 
budget is difficult to prepare in accurate detail. 
Expenditures for the operation and maintenance 
of physical plant range from 12 percent to 20 per- 
cent of educational and general expenditures. For 
this illustrative budget the average of 17 percent 
is used. 


Source of Funds for Medical School Operations 


Table 54 shows average expenditures of 45 private and 42 public medical schools, by source of 


funds in the accademic year 1961-62. 


TaBLE 54.— Average expenditures from funds available for basic operations and from funds designated for sponsored pro- 
grams in 1961-62 


Private Public 
Source of funds schools schools 
(45) (42) 


Grand total of average 
expenditure per school-_|$6, 374, 524 |$5, 429, 516 


Funds available for basic opera- 


tions: 

ha cient septa 2, 590, 909 | 2, 930, 663 
Tuition and fees____._-_--- 477, 734 207, 700 
Unrestricted endowment in- 

Jo 2. 412, 443 21, 948 
Unrestricted gifts and grants 

(non-Federal) __...------ 206, 915 60, 853 
Non-Federal government 

Cn see ea 1038, 745 18, 485 
State appropriations. .....-|_..-.------ 1, 885, 800 


Private Public 
Source of funds schools schools 
(45) (42) 
Funds available for basic opera- 
tions—Continued 
Support from general uni- 
VeFSiLyVitUNndS a. Soe =e 3085483) |e eee oe 
Overhead on grants on 
sponsored programs-.----- 367, 714 249, 183 
Teaching expenses paid by 
hospitals and clinics_----- 306, 511 192, 450 
Teaching expenses paid from 
medical service funds- --- 181, 076 175, 033 
CCAR ope Mee airak watks Svar ected s 226, 338 119, 211 
Funds designated for sponsored 
programs: 
PotAlietee a ocak ola es 3, 78, 6135 | 2, 498, 853 





Notre.—The above data were taken from the 1962 annual medical school joint questionnaire of the American 
Medical Association and the Association of American Medical Colleges. 
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The average expenditures for basic operations 
are not entirely comparable to the illustrative 
budgets because no adjustments have been made 
for such variables as the size of the school and the 
scope of programs. The difference between aver- 
age expenditures for basic operations and the il- 
lustrative budgets will reflect to some extent the 
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financial impact of fully developed programs of 
sponsored research and training. Expenditures 
by the various schools for regular operating pro- 
grams ranged from $379,220 to $8,037,827 in 
1961-62. This table provides a good picture of 
sources of funds for basic operations and sponsored 
research. 


(1) 
(2) 
(3) 


(4) 


(5) 
(6) 
(7) 
(8) 
(9) 


(10) 
(11) 


(12) 


(13) 


(14) 
(15) 


(16) 


(17) 


(18) 
(19) 
(20) 
(21) 
(22) 


(23) 


(24) 
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